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PREFACE 


This  is  the  final  report  on  the  results  of  the  Enlistment  Bonus 
Experiment,  a  national  test  conducted  by  the  Department  of  Defense 
and  the  U.S.  Army.  The  experiment  ori^nated  when  Congress  passed 
the  Uniformed  Services  Pay  Act  of  1981,  which  permitted  the  military 
services  to  pay  larger  cash  bonuses  to  certain  enlistees.  At  that  time 
the  House/Senate  Conference  Report  directed  the  Secretary  of  Defense 
to  initiate  a  test  of  the  newly  authorized  bonuses  in  order  to  evaluate 
their  effects  on  recruiting.  The  Rand  Corporation's  Defense  Manpower 
Research  Center  assisted  in  the  test  design  and  was  responsible  for 
analysis  of  the  results,  on  behalf  of  the  Assistant  Secretary  of  Defense 
for  Force  Management  and  Personnel. 
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SUMMARY 


The  Department  of  Defense  recruits  and  trains  approximately 
300,000  new  enlistees  for  military  service  annually.  One  of  the  princi¬ 
pal  challenges  for  defense  managers  is  attracting  a  sufficient  number  of 
these  recruits  into  critical  occupational  specialties,  within  a  reasonable 
level  of  recruiting  expenditures.  This  report  describes  the  results  of  a 
nationwide  experiment  directed  by  Congress  to  test  a  key  recruiting 
incentive:  the  oath  enlistment  bonus. 

DESIGN  OF  THE  EXPERIMENT 

The  purpose  of  the  Enlistment  Bonus  Experiment  was  to  assess  the 
effects  of  expanded  cash  bonuses  authorize  by  Congress  to  attract 
highly  qualified  young  people  into  military  service.  Two  new  bonus 
programs  were  tested  in  the  Army:  an  increased  bonus  for  a  four-year 
enlistment,  raised  firom  $6000  to  $8000;  and  (2)  a  new  $4000  bonus  for 
a  three-year  enlistment.  The  new  bonuses  were  restricted  to  high 
school  graduates  with  qualifying  test  scores  who  enlisted  in  Array  skills 
that  previously  paid  the  $6000  bonus. 

The  basic  design  of  the  test  called  for  three  cells  with  the  following 
bonus  offerings: 

e  Cell  A  (70  percent  of  the  nation):  $6000  bonus  for  a  four-year 
enlistment  (the  control  program) 

•  Cell  B  (16  percent  of  the  nation):  $8000  bonus  for  a  four-year 
enlistment 

•  Cell  C  (16  percent  of  the  nation);  $8000  bonus  for  a  four-year 
enlistment,  or  $4000  bonus  for  a  three-year  enlistment 

Each  cell  was  composed  of  local  areas  that  were  assigned  to  the  cells  by 
a  randomized  process,  with  constraints  ensuring  that  the  cells  were 
well  balanced.  Balancing  variables  Included  factors  such  as  previous 
enlistment  rates,  civilian  economic  conditions,  measures  of  geographic 
location  and  dispersion,  and  Army  recruiting  goals.  Each  cell  thus 
made  up  a  representative  sample  of  the  nation. 

The  test  was  run  from  July  1982  through  June  1984.  To  monitor 
the  results,  Rand  collocted  monthly  data  during  the  test  period  and  a 
one-year  base  period.  These  data  included  enlistment  rates  and  factors 
that  could  influence  the  test  outcomes,  such  as  economic  conditions, 
recruiting  resources,  and  advertising  delivery. 


ANALYSIS  PROCEDURE 


Bonuses  have  three  possible  effects  on  different  stages  of  the  enlist¬ 
ment  process: 

•  Market  exparuion  effects’.  Increases  in  the  total  number  of  peo¬ 
ple  joining  the  Army 

•  Skin  channeling  effects'.  Shifts  in  enlistments  toward  skills  eli¬ 
gible  for  the  teat  Onuses 

•  Term  of  enlistment  shifts'.  Changes  in  enlistees'  choices  among 
four-year,  three-year,  and  two-year  terms  of  obligated  service. 

The  analysis  procedure  was  designed  to  quantify  each  of  these  effects. 
It  uses  a  multivariate,  simultaneous  equations  model  that,  in  effect, 
compares  year-to-year  changes  in  monthly  enlistment  totals  between 
the  test  and  control  cells,  ailjusting  for  changes  in  extraneous  factors 
that  could  affect  the  results.  This  method  controls  for  many  types  of 
influences,  such  as  cross-cell  differences  in  demographic  characteristics 
or  changes  over  time  in  national  attitudes  toward  military  service. 

In  addition,  the  model  considers  effects  of  recruiter  responses  to  the 
bonus  changes.  For  example,  if  the  new  bonuses  increase  the  number 
of  voiunteers  and  goals  remain  unchanged,  recruiters  could  reduce  their 
effort  and  still  attain  their  goals,  thus  masking  the  bonus  effect.  The 
model  also  considers  “high-quality”  and  “low-quality”  enlistments  sepa¬ 
rately,  explicitly  incorporating  the  tradeoff  that  recruiters  face  between 
activities  that  tap  the  high-  and  low-quality  markets.^  By  representing 
these  phenomena  through  a  aeries  of  underlying  structural  equations, 
the  model  makes  it  passible  to  estimate  directly  the  effect  of  the 
bonuses  on  high-quality  enlistments,  holding  constant  all  other  factors. 

RESULTS 

The  analysis  of  market  expansion  effects  showed  that  the  B  Cell 
program  (an  $8000  bonus  for  four  years)  had  the  potential  to  produce 
4.1  percent  more  high-quality  Army  enlistments  than  did  the  control 
program.  That  result  is  statistically  significant  at  the  .10  level.  In  the 
case  of  the  C  Cell  program  ($8000  for  four  years,  or  $4000  for  three 
years),  the  corresponding  increase  was  6.0  percent,  significant  at  the 
.06  level.  These  estimated  effects  are  based  on  the  analytic  model 
holding  constant  all  other  factors,  including  economic  and  recruiting 
resource  factors  and  recruiters’  level  and  direction  of  effort. 


'A  high-quality  anliitac,  ai  dtflntd  by  th«  Anny,  ii  unt  wno  hai  a  high  aohool 
diploma  and  an  aptltudt  tait  acora  in  tha  uppar  half  of  tha  youth  population. 


The  analysis  revealed  much  larger  bonus  effects  on  enlistees'  skill 
and  term  of  enlistment  choices.  We  studied  these  effects  by  adding 
extra  equationc  to  the  market  expansion  model  to  show  (1)  the  impact 
of  the  test  programs  on  enlistments  in  test-eligible  skills,  controlling 
for  the  total  number  of  Army  enlistments  and  (2)  the  impact  of  the 
programs  on  the  distribution  of  enlistments  among  two-,  three-,  and 
four-year  terms,  controlling  for  the  number  of  enlistments  into  those 
skills.  The  resulting  estimates  are  as  follows; 

B  Cell.  Compared  with  the  A  Cell,  the  B  Cell  program  produced 
31,7  percent  more  high-quality  enlistments  in  eligible  skills,  even 
after  controlling  for  the  market  expansion  effect,  The  program 
also  shifted  enlistees’  choices  of  terms,  increasing  their  rate  of 
four-year  commitments  by  lfi.3  percent  while  reducing  three-year 
and  two-year  commitments. 

C  Cell.  The  C  Cell  program  produced  41.6  percent  more  high- 
quality  enlistments  in  eligible  skills  than  did  the  A  Cell  program, 
net  of  other  effects,  It  also  increased  the  rate  of  three-year  enlist¬ 
ments  by  87.4  percent,  while  maintaining  essentially  the  same 
rate  of  four-year  commitments  as  in  the  A  Cell  and  reducing 
two-year  commitments. 

The  market  expansion  results  are  magnified  when  viewed  in  con¬ 
junction  with  the  bonuses’  simultaneous  effects  on  term  of  service 
choices.  The  expanded  bonuses  both  attracted  more  recruits  and 
lengthened  their  average  term  of  commitment.  Compared  with  the  A 
Cell,  the  test  programs  increased  the  total  number  of  man-years  obli¬ 
gated  to  the  Army  by  6  percent  in  the  B  Cell  and  8  percent  in  the  C 
Cell. 

Thus,  the  experimental  results  show  that  bonuses  can  have  substan¬ 
tial  effects  on  recruiting.  In  addition,  bonuses  are  a  very  flexible  policy 
tool,  by  design.  Without  altering  the  ftindamental  structure  or  lev.  I  of 
military  compensation,  bonuses  can  be  quickly  altered  when  sho  falls 
appear  in  specific  personnel  categories.  ’This  flexibility,  combined  with 
the  large  effects  of  bonuses  on  skill  and  term  of  service  choices,  indi¬ 
cates  that  bonuses  are  a  useful  option  for  management  of  enlistment 
flows  and  for  overcoming  personnel  shoitages  in  critical  skills. 
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I.  INTRODUCTION 


The  Department  of  Defense  annually  recruits  and  trains  approxi¬ 
mately  300,000  new  enlistees  for  military  service.  Since  the  end  of  the 
draft  in  1072,  all  of  these  personnel  have  been  volunteers  who  chose 
the  military  over  alternative  possibilities  such  as  civilian  employment 
or  education.  One  of  the  principal  challenges  for  defense  managers  in 
recent  years  has  been  to  attract  these  volunteers  within  a  reasonable 
level  of  recruiting  expenditure. 

Both  Congress  and  executive  branch  agencies  pay  close  attention  to 
expenditures  for  recruiting.  Defense  manpower  policy  issues  often 
center  on  questions  of  recruiting  incentives  and  resources.  How  much 
compensation,  what  types  of  benefits,  and  what  levels  of  recruiting  sup¬ 
port  are  needed  to  obtain  the  required  quantities  and  mix  of  enlist¬ 
ments?  These  questions  have  been  particularly  acute  for  the  Army, 
which  has  historically  experienced  more  difficulty  than  the  Navy, 
Marine  Corps,  or  Air  Force  in  recruiting  the  capable  personnel  needed 
to  handle  increasingly  sophisticatod  equipment.  In  the  past,  however, 
decision-making  has  been  handicapped  by  a  lack  of  precise  and  reliable 
information  about  the  behavioral  responses  of  young  people  to  various 
recruiting  policies. 

This  report  describes  the  results  of  a  nationwide  experiment 
designed  to  provide  new  data  on  a  key  enlistment  incentive!  the  cash 
enlistment  bonus.  The  bonus,  paid  to  qualified  recruits  entering  criti¬ 
cal  occupational  specialties,  has  become  a  major  feature  of  military 
recruiting  packages,  particularly  in  the  Army.  Responding  1o  a  man¬ 
date  from  Congress,  the  Department  of  Defense  and  the  Army  under¬ 
took  a  two-year  test,  from  July  1982  through  June  1984,  to  determine 
the  costs  and  enlistment  effects  of  expanded  bonuses  for  various  terms 
of  active  duty  service.  The  Rand  Corporation  assisted  by  designing  the 
experiment  and  analysing  the  data. 

Three  principal  questions  were  addressed: 

1.  Would  increased  bonuses  attract  significantly  more  “high- 
quality”  recruits  into  the  Army? 

2.  Would  larger  bonuses  encourage  more  enlistments  in  the 
hard-to-fill  critical  specialties? 

3.  Would  an  expanded  bonus  program  influence  recruits  to  sign 
contracts  for  longer  terms  of  service? 
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The  purpose  of  this  report  is  to  document  the  experiment,  explain 
our  analysis,  and  assoss  the  effects  of  enlistment  bonuses  on  the  Army 
recruiting  process.  To  understand  the  experiment,  it  is  essential  to 
appreciate  the  objectives  of  the  recruiting  system,  the  role  played  by 
enlistment  incentives  in  the  process,  end  the  circumstances  under 
which  the  bonus  experiment  originated.  The  next  section  reviews  that 
information.  Successive  sections  describe  the  experimental  design, 
data  and  analytic  approach,  empirical  results,  and  conclusions. 


II.  BACKGROUND  OF  THE  EXPERIMENT 


THE  UNDERLYING  CONCERN:  RECRUIT  QUALITY 

Succeu  OT  ffailure  in  recruiting  depends,  in  large  part,  on  the  per¬ 
sonal  characteristics  of  new  recruits.  The  services  do  not  face  an 
outright  shortage  of  people;  in  recent  years,  at  least,  they  have  always 
been  able  to  meet  their  volume  requirements,  The  problem  has  been 
attracting  the  right  kind  of  people— namely,  those  regarded  as  "high 
quality”  recruits.  Our  analysis  and  our  observations  of  recruiting 
activities  in  the  field  make  it  clear  that  there  is  a  large  supply  of  less 
qualified  people  willing  to  enlist;  more  capable  individuals,  however,  are 
less  likely  to  volunteer  and  hence  are  mure  costly  to  obtain. 

The  services  regard  educational  attainment  and  aptitude  as  the  two 
primary  indicators  of  quality  in  an  enlistee.  Following  nomenclature 
generally  used  by  the  Department  of  Defense  and  the  Army,  we  define 
a  high-quality  recruit  as  one  who: 

•  Is  a  high  school  diploma  graduate  and 

•  Has  received  a  percentile  score  of  60  or  higher  on  the  Armed 
Forces  Qualification  Test  (AFQT) 

Experience  has  shown  that  recruits  who  are  high  school  graduates 
are  considerably  more  likely  than  dropouts  to  remain  in  the  service  for 
their  fbll  term  of  commitment,  to  conform  to  military  standards  of 
behavior,  and  to  avoid  disciplinary  infractions.’  Persons  with  high 
AFQT  scores  are  more  likely  to  do  well  in  training,  and  by  inference, 
are  thought  to  have  a  higher  probability  of  successful  performance  on 
the  job.’’  For  these  reasons,  the  primary  enlistment  incentive 
programs— bonuses  and  the  more  generous  types  of  educational 
benefits— are  restricted  to  high-quality  individuals, 

All  of  the  services,  and  especially  the  Army,  experienced  difficulty 
enlisting  high-quality  maies  during  the  late  1970b  and  early  lOBOs.” 

'Throughout  thii  report,  references  to  "high  school  gradiiBles"  Include  both  those  who 
hive  diplomas  and  those  who  are  high  echool  seniors  at  the  time  of  signing  an  enlistment 
contrict.  Virtually  all  seniors  who  sign  contracts  obtain  a  diploma  before  entering  active 
duty.  Kor  a  review  of  the  evidence  Indicating  the  superior  record  of  such  reurjlts,  see 
Buddln  (1984). 

®For  a  review  of  the  data  showing  the  relationship  between  AFQT  score  and  training 
success,  see  Office  of  the  Assistant  Secietary  of  Defense  for  Manpower,  Installations,  and 
Logistics  (1986). 

"The  services  do  not  perceive  significant  problems  In  recruiting  females.  Since  the 
beginning  of  the  all-volunteer  force,  female  recruiting  quotas  have  been  readily  reached, 
and  the  services  have  found  It  possible  to  accept  only  high-quality  women.  This  reflects 
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Table  1  shows  the  quality  level  of  Army  recruits  during  the  period 
when  the  Enlistment  Bonus  Experiment  was  being  considered.  At  that 
time,  the  servicec  were  just  emerging  from  a  prolonged  recruiting 
slump.  In  Fiscal  Year  1980  the  Army  managed  to  obtain  only  about 
33,000  high-quality  enlistments,  22  percent  of  the  total.  This  placed 
the  aptitude  of  the  average  Army  recruit  significantly  below  the  civilian 
norm,  whereas  recruits  in  the  other  services  were  above  the  norm 
(Office  of  the  Assistant  Secretary  of  Defense  for  Manpower,  Installa¬ 
tions,  and  Logistics,  1982).  Although  the  situation  has  improved  con¬ 
siderably  in  the  last  few  years,  the  Army  remains  concerned  about  the 
quality  of  fbture  cohorts  of  recruits.*  Approximately  60  percent  of  all 
Army  enlistments  have  been  in  low-quality  categories  since  1983. 

The  disappointing  results  in  1980  prompted  deep  concern  in  the 
Department  of  Defense  and  Congress,  leading  to  proposals  to  Increase 
educational  benefits  and  cash  bonuses  for  enlistment.  The  principal 
source  of  this  concern  was  apprehension  over  the  viability  of  the  all¬ 
volunteer  force.  In  addition,  there  were  long-term  fears  that  the 
Army's  increasing  Inventory  of  technologically  sophisticated  weaponry 
could  drive  up  quality  requirements  in  the  late  1980b  and  early  1990b, 


Table  I 

QUALITY  OP  ARMY  ENLISTMENTS,  1980-1984 
(Nonprlor  Strvtce  Main) 


Fiscal 

Year 

High- 

Quality 

Enllstmenu 

Low. 

Quality 

Enlistments 

Percent 

High 

Quality 

Toul 

Number 

1980 

33,146 

116,807 

22 

148,963 

1981 

34,199 

73,211 

32 

107,410 

1982 

63,764 

63,622 

46 

117,376 

1983 

66,949 

66,228 

61 

132,177 

1984 

66,089 

68,902 

49 

114,991 

to  loma  degtn  the  low  level  of  demand  for  femalee  in  the  aervicea'  peraonnel  pollciea. 
Many  Army  occupational  apeclaltlea  are  cloaed  to  women  hecauae  the  job  entails  expo¬ 
sure  to  combat.  None  of  the  Army  apeclaltiet  thot  were  Included  In  the  bonus  experi¬ 
ment  accept  females,  to  this  report  dost  not  consider  female  recruitlnii. 

*The  Army  contendi  that  its  needs  for  high-quality  personnel  will  continue  to  rite, 
although  a  preolte  method  for  determining  the  optimal  levnl  of  “requlrementa"  hat  not 
been  eetabliahed  (tee  Office  of  the  Assletant  Secretary  of  Defense  for  Manpower,  Instal- 
latlona,  and  Logistics,  1986). 


at  the  same  time  that  the  size  of  the  youth  cohorts  would  decline.** 
Thus,  the  stage  was  set  for  intense  efforts  to  improve  military  recruit¬ 
ing,  and  for  efforts  to  understand  the  effects  of  changes  in  recruiting 
resources. 


BONUSES,  ENLISTMENT  INCENTIVES,  AND 
RECRUITING  RESOURCES 

Compensation  is  one  of  the  primary  policy  tools  that  managers  pos¬ 
sess  to  affect  recruiting.  However,  in  the  military  the  compensation 
package  is  very  complex  and  difficult  to  adjust,  consisting  of  basic  pay, 
allowances  for  food  and  housing,  health  care,  retirement,  and  other 
“ftinge  benefits'*  that  are  closely  regulated  by  law  and  changed  only  by 
Congressional  action.  Cash  bonuses  represent  one  area  where  the 
Department  of  Defense  and  the  military  services  have  fairly  wide  lati¬ 
tude  in  adjusting  compensation.  Basically,  each  service  can,  with 
Department  of  Defense  approval,  offer  bonus  payments  up  to  a  leg¬ 
islated  maximum  provided  the  bonus  recipients  enter  occupational 
specialties  designated  as  “critical  skills.”  Under  these  circumstances  an 
increase  in  enlistment  bonuses  becomes  a  potentially  attractive 
mechanism  for  alleviating  personnel  shortages.  Bonuses  are  flexible, 
since  they  can  be  added  or  deleted  at  any  time  without  affecting  ele¬ 
ments  of  the  fbture  or  current  compensation  package.  In  addition, 
they  theoretically  coat  less  than  general  pay  increases,  since  they  are 
paid  only  to  persons  in  specialties  with  shortages.  These  advantages 
were  among  those  cited  by  the  Department  of  Defense  In  1982  when  it 
defended  enlietment  bonuses  as  a  lower-cost  alternative  to  new  educa¬ 
tional  benefit  programs  that  Congress  was  considering  (Korb,  1982). 

Table  2  exhibits  the  principal  features  of  the  Army  enlistment  bonus 
program  before  the  experiment.  Like  other  enlistment  incentives, 
bonuses  were  restricted  to  high  school  graduates  with  qualifying  test 
scores,'  In  addition,  bonuses  were  paid  only  to  recruits  who  signed  a 
contract  to  train  and  serve  in  one  of  a  designated  set  of  shortage  skills. 
Under  legislation  then  In  effect,  the  maximum  allowable  bonus  was 
$6000,  payable  to  a  recruit  after  flnishlng  occupational  training  in  a 
qualifying  critical  skill.  The  Army  offered  the  $6000  bonus  only  for  a 
few  skills,  primarily  the  traditional  combat-arms  specialties  (infantry, 
armor,  and  artillery).  These  skills,  historically  among  the  most 


‘Sm  T«n  and  Ward  (19S4)  for  a  daacrlption  of  the  youth  cohort  decllna  and  an 
analyale  of  ita  afftoti  on  civilian  wage  opportunltlea. 

‘Until  early  1981,  the  minimum  qualifylni  AFQT  icora  for  Army  bonuiea  waa  30,  but 
the  minimum  wai  ralwd  to  SO  thereafUr. 


ARMY  BONUS  PROGRAM  BEFORE  THE  EXPERIMENT 


Enllatment  Bonus  Amount  ($), 
By  Tom  of  Enlistment 

Bonus  - 

Qutim-  Skill  Group 

oitloni  (Occupstlonsl  Four  Three  Two 
Required*  Speeielty  Cetegory)  Yeert  Yeirt  Yeirt 

___ 

HlghAFQT  Teet-ellgible  iklllt  5000  0  0 

HS  Grad, 

HlghAFQT  Other bonui iktlls  IBOO-  0  0 

3600 

—  Nonbonue  ikllli  0  0  0 

*Banueet  ere  paid  only  to  reorulte  oleeeifled  ei  “high  quellty” 
(high  eohool  diploma  raduatei  with  AFQT  toorei  of  60  or  higher). 
Other  reorulte  ere  Ineligible  for  bonusei. 


difficult  to  fill,  wen  thou  teleoted  for  the  bonui  teit;  thui  they  an 
identified  at  '*teit>ellKlt  l€*’  aktlli  in  Table  2.  Many  other  ikilli,  how¬ 
ever,  offend  imallar  bonuui,  ranging  from  $1500  to  $3500. 

One  of  the  Army'i  principal  objective!  for  the  bonus  program  was 
ikiU  diitribution,  that  is,  encouragement  for  recruits  to  sign  contracts 
for  certain  occupational  specialties  rather  than  others.  In  addition,  the 
program  was  designed  to  encourage  longer  terms  of  service.  As  Table  2 
shows,  in  each  skill  category,  a  qualifying  recruit  could  ohoou  to  com¬ 
mit  for  a  term  of  obligated  eervioa  of  two,  thne,  or  four  years.  How¬ 
ever,  by  law  bonuses  could  be  paid  only  to  those  who  signed  four-year 
contracts. 

Table  3  shows  that  bonus  skills,  in  fact,  did  ncelve  considerably 
longer  terms  of  commitment.  During  the  base  year  before  the  experi¬ 
ment,  more  than  76  percent  of  recruits  entering  the  $6000  bonus  skills 
signed  contracts  for  four  years,  compared  with  a  figure  of  only  30  per¬ 
cent  among  recruits  entering  nonbonus  skills.'’  The  data  also  indicate 
how  extensive  the  combat-arms  bonus  program  had  become.  The 
$6000  bonus  skills  accounted  for  more  than  13,000  enlistments  during 
that  year,  representing  30  percent  of  all  high-quality  recruits.  The 
resulting  bonus  payments  (to  those  who  signed  four-year  contracts) 

''Th*  term  “biM  ysir”  Nfon  to  th«  12-manth  period  (July  1961  vhroufh  June  1962) 
Imme^itely  preceding  the  experiment. 
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Table  3 


ARMY  ENLISTMENT  CONTRACTS  DURING  BASE  YEAR,  BY  TERM 
OF  SERVICE,  QUALITY  LEVEL,  AND  SKILL  GROUP 


Quality 

Livil* 

Skill 

Group 

Pircinc  Dlitrlbution  of 
Enllitnint  Contricti, 
by  Torn)  of  Sirvlei 

Four  Throi  Two 

Yiin  Ymii  Yiin 

ToUl 
Numbir  of 
Contrroti 

Tist-illglbl* 

ikllli 

75.8 

9.7 

14.4 

13,667 

High 

Othir  bonui 
ikllli 

88.3 

24.2 

17.4 

7,826 

Nonbonui 

Ikllli 

30.6 

53.5 

15.9 

24,997 

Toat-«ll|lbli 

ikllli 

34.9 

68.1 

0.0 

19,217 

Low 

Othir  bonui 
ikllli 

28.2 

71.6 

0.2 

8,067 

Nonbonui 

ikllli 

29.1 

70.8 

0.1 

34,828 

*Hl||h  quality  •  High  aohoal  grtduaUi  with  AFQT  Moral  ot  50  or  mon. 
Tha  baia  yait  It  tha  IS-month  parlod  from  July  1981  through  Juna  1982. 


totalled  more  than  $50  mlUloni  ot  about  80  percent  of  the  Army  enllat* 
ment  bonus  budget. 


1'  ;.  r  .1  y,, 

-  I.  ,Ji.  : .  111.  ■'  i 

:  ' .  'V"  '  1 


ORIGIN  OF  THE  BONUS  EXPERIMENT 

Bonuses,  of  course,  are  not  the  only  muhanlsms  used  to  influence 
recruiting.  Prominent  among  the  alternatives  are  educational  benefits, 
which  have  been  the  subject  of  great  public  and  Congressional  Interest 
over  the  past  10  years,  These  benefits  commit  the  service  to  paying  a 
specified  amount  for  tuition,  living  expenses,  and  related  costs  of  civil¬ 
ian  postsecondary  education  for  the  recipient,  after  he  completes  a 
term  of  active  duty.  Educational  benefits  and  bonuses  are  frequently 


viewed  ae  alternative  programa  that  might  ameliorate  a  difficult 
recruiting  aituation.^ 

In  reaponae  to  the  wide  aupport  for  larger  educational  benefit  pro¬ 
grama  in  1980,  Congreas  directed  the  Department  of  Defenae  to  teat  a 
number  of  alternative  educational  beneflt  plant.  The  reault  was  an 
experiment  called  the  Educational  Attittanca  Test  Program,  in  which 
three  new  educational  plant  ware  offered  to  high-quality  raorultt  in 
aalected  treat  of  the  nation  during  Flecal  1981.  Rand  designed  and 
analysed  that  teit,  and  found,  among  other  thinp,  that  expanded  edu¬ 
cational  benefits  for  Army  recruits  in  oritioal  titillt  Inoreated  Army 
high-quality  tnllttmenta  by  9  percent  without  harming  the  recruiting  of 
the  other  tervicit.'  Subsequently,  that  program,  called  the  Army  Col¬ 
lege  Fund,  was  adopted  nationwide  in  Fiscal  1982.“’ 

The  Anny  College  Fund  applied  to  all  of  the  combat  skills  included 
in  the  $6000  bonus  program.  Nevertheless,  the  Department  of 
Defense,  concerned  all  along  that  even  with  the  increased  educational 
benefits,  enlistments  might  not  meet  projected  requirements,  pressed 
for  farther  expansion  of  the  bonus  program.  Therefore,  in  the  summer 
of  1981,  the  Department  of  Defense  requested  Congress  to  Increase  the 
maximum  enlistment  bonus  from  $5000  to  $10,000  fur  a  four-year  term 
of  service,  and  it  asked  for  new  authority  to  pay  a  smaller  bonus  for  a 
three-year  term  of  service, 

The  two  houses  of  Congress  differed  on  this  proposal.  As  a 
compromise,  the  conference  committee  settled  on  a  program  providing 
for  (1)  a  maximum  $8000  bonus  for  a  four-year  enlistment  and  (2)  a 
maximum  $4000  bonus  for  a  three-year  enlistment,  on  a  test  baeie  only 
and  limited  to  high-quality  recruits  entering  Army  critical  skills,  The 
Unlfoimed  Servlcei  Pay  Act  of  1981  authorised  these  changes,  and  the 
conference  report  accompanying  the  legtelation  directed  the  Secretary 
of  Defense  to  Institute  a  test  of  the  Ihll  range  of  the  new  bonuses, 
modeled  on  the  previously  completed  Educational  Assistance  Test." 
The  Bnllitment  Bonus  Test  was  the  result. 

'U.S.  Houm  of  RipNMnUtlvH.  CommtttH  on  Armtd  Btrvleti  (lesi). 

*F«msnd«t  (IMS)  lummulMi  th«  htstoiy  of  (duoitioniil  beniflt  proinnii  In  thli 
porlod. 

'^ndor  tfa«  Vturani  Eduostlontl  AMliUno*  Prainm,  nny  tnllttst  could  oontrlbuu 
up  to  12700  to  an  tduoatlonai  hind;  th«  lovtinmant  then  matchad  thoH  oonttlbutloni  12 
for  11.  Tha  Army  Collasa  Fund  allowad  tha  Army  to  add  an  aitra  amount  (a  "klokat”) 
up  to  112,000  for  nIgh'quaUty  raorulta  In  oartain  akilla.  8aa  Fainandai  (1982)  for  daulla. 

‘‘U.8.  Houaa  of  Rapraaantativaa,  Gonfartnoa  Raport  (1981). 


POTENTIAL  EFFECTS  OF  THE  BONUS  ON 
THE  ENLISTMENT  PROCESS 

The  new  bonus  programs  were  designed  to  assist  Army  recruiting  in 
general,  but  their  effects  could  be  manifested  in  a  number  of  ways  that 
depend  on  the  sequence  of  steps  in  the  enlistment  process.  Before  we 
turn  to  the  design  and  analysis  of  the  experiment,  it  is  useful  to  review 
the  steps  through  which  a  typical  recruit  goes  before  signing  a  contract 
to  enter  the  Army. 

Initial  Contact  by  a  Recruiter 

The  key  agent  in  the  enlistment  process  is  the  recruiter;  in  the 
Army,  this  is  a  noncommissioned  officer  who  is  usigned  a  specific  area 
and  a  definite  quota  of  recruits  to  be  obtained  each  month.  The 
recruiter's  work  is  guided  by  the  monthly  "mission  box”  of  quotu  that 
the  Army  Recruiting  Command  aulgns  to  him,  specifying  a  particular 
number  of  high  school  graduates,  seniors,  and  other  types  of  persons  by 
AFQT  category.  Over  much  of  the  period  of  interest  here,  a  typical 
recruiter  received  a  monthly  quota  of  one  high-quality  and  one  low- 
quality  recruit.^  His  main  activities  ate  to  seek  out  such  people,  per- 
euade  them  to  apply  for  Army  service,  and  follow  through  to  ensure 
that  they  sign  contracts  and  report  for  active  duty  when  scheduled. 

Application  for  Enlistment 

If  the  prospect  is  Interested  and  seems  quallfled  for  service,  the 
recruiter  will  attempt  to  persuade  him  to  apply  for  enlistment.  To  do 
so,  the  applicant  mutt  first  take  a  three-hour  test  that  produces  a 
number  of  Koret,  including  hit  score  on  the  Armed  Forces  Qualifica¬ 
tion  Test  (AFQT).  AFQT  results  ate  reported  in  nominal  percentile 
scores,  where  SO  represents  the  60th  percentile  of  a  standard  reference 
population.  The  test  also  produces  various  "aptitude  area”  scores  that 
art  used  to  determine  qu^iflcation  for  particular  occupational  special¬ 
ties. 

If  the  applicant  attains  a  prsMtibed  minimum  on  the  AFQT,  he 
becomes  eligible  for  the  physical  examination.  In  tome  respects  this  is 
a  crucial  step,  for  It  requires  travelling,  often  a  considerable  distance, 
to  the  Milituy  Entrance  Processing  Station  (MEPS)  that  covert  hie 
area  of  residence.  There  are  66  MEPS  in  the  continental  United 
States.  At  the  MEPS,  the  applicant  undergoes  a  physical  examination, 
and  if  ho  paeses  ho  normally  goes  on  to  talk  with  a  service  Job 

“Sw  DtrtovuM  (10SS). 
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counselor  about  the  opportunities  available  to  him.  In  recent  years, 
about  90  percent  of  those  passing  the  physical  examination  have 
enlisted  in  the  subsequent  12-month  period.  Most  applicants  are  quite 
serious  about  enlistment  by  the  time  they  reach  that  point. 

Signing  an  Enlistment  Contrsmt 

The  job  counselor's  chief  Amotion  is  to  "close"  an  enlistment  con¬ 
tract  with  the  applicant.  The  counselor  has  the  applicant's  record  of 
scores  and  physical  qualifications,  and  he  can  access  the  service’s  cen¬ 
tral  computer  data  base  shoving  available  enlistment  slots  during  vhe 
next  12  months.  Slots  are  rcpi^iented  aa  scheduled  training  classes  in 
a  particular  occupational  s{.'’C{ni  ,y.  Before  signing  an  enlistment  con¬ 
tract,  the  applicant  and  counselor  must  agree  on  a  particular  specialty, 
a  specific  date  when  training  will  begin,  and  other  details  that  govern 
the  training  process. 

The  sequence  of  topics  in  the  applicant-counselor  negotiation  may 
vary,  but  the  critical  element  Is  the  occupational  decision.  All  Army 
recruits  must  sign  up  for  training  in  a  particular  specialty,  and  nor¬ 
mally  they  serve  their  first  term  of  duty  in  that  occupation.  A  coun¬ 
selor  will  often  suggest  one  or  more  specialties,  based  on  the 
applicant's  qualifications  and  the  Army’s  priorities;  sometimes  the 
applicant  has  a  definite  request  that  becomes  the  starting  point  for  dis¬ 
cussion.  The  ultimate  decision  may  also  depend  on  the  schedule  of 
Aiture  training  classes  and  the  applicant’s  willingness  to  begin  training 
at  various  dates. 

Another  critical  item  to  be  decided  Is  the  term  of  service.  The  con¬ 
tract  commits  to  a  spsciflc  term  (two,  three,  or  four  years);  certain 
specialties  require  a  four-year  term,  whereat  others  may  require  only  a 
thrM-year  or  even  a  two-year  term.  In  convereatlons  we  have 
observed,  the  normal  sequence  le  for  an  applicant  to  decide  nn  a  partic¬ 
ular  specialty  and  then  to  select  a  term,  although  in  ome  oases  the 
requirement  of  a  long  term  affects  the  specialty  choice. 

Eiperimeatal  leauea 

This  outline  of  the  enlistment  process  Indicates  that  entering  the 
military  is  not  a  single  decision  made  by  a  recruit  at  one  point  in  time. 
Observers  have  differed  about  the  likely  effects  of  bonuses  on  this  pro¬ 
cess.  A  Congressional  presumption,  for  example,  was  that  the  larger 
bonuses  should  encourage  more  high-quality  young  people  to  enter  the 
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contracts  to  offsat  any  tendency  of  the  three-year  bonus  to  draw 
recruits  away  from  four-year  commitments. 

The  Army’s  own  views  have  been  somewhat  different.  Army 
managers  have  told  us  that  according  to  their  impressions,  cash  incen¬ 
tives  seem  to  appeal  much  less  than  educational  benefits  to  prospects 
in  the  early  stages  of  the  enlistment  decision  process.  The  Army’s 
rationale  for  bonuses  has  been  based  instead  on  the  presumed  '‘distri¬ 
butional’*  effects  of  bonuses,  namely  shifts  of  enlistees  among  skills  and 
among  terms  of  service.  In  the  Army  view,  large  bonuses  may  be 
expected  to  produce  only  small  increaset  in  total  enlistments,  but 
should  generate  mgjor  changes  in  recruits'  choices  of  skills. 

These  difthring  perspectives  could  have  important  policy  implica¬ 
tions.  If,  for  example,  the  military  should  again  enter  a  peiiod  of  large 
recruiting  shortfalls,  the  Army  view  would  favor  expanding  educational 
benefits  rather  than  bonuses.  The  opinion  of  the  Department  of 
Defenee  and  soma  groups  in  Congress,  however,  has  favored  expanding 
bonuses  based  on  the  presumption  ^at  they  would  be  a  lower-cost 
means  of  attracting  sufficient  numbers  of  new  recruits.  The  Depart¬ 
ment  of  Defense  asked  Rand  to  consider  these  Issues  and  to  recom- 
msnd  a  design  for  the  experiment  that  would  produce  the  most  precise 
Information  within  the  constraints  of  the  Congressionally  mandated 
program  and  the  budget,  In  the  next  section,  we  describe  the  design 
that  emerged. 


III.  DESIGN  OF  THE  EXPERIMENT 


Lik«  the  previoue  Educational  Aasietonce  Teit,  the  Enllitment 
Bonus  Eiperitnent  was  implemented  by  offering  the  new  programs, 
along  with  a  baseline  or  control  program,  in  separate  sets  of  balanced 
and  dispersed  geographic  areas  (called  “test  cells").  With  such  a 
dHign,  the  effisct  of  each  new  program  can  be  estimated  by  comparing 
resulu  In  that  program’s  areas  with  the  results  in  the  control  areas. 
To  facilitate  comparisons  and  maiimise  precision,  ths  areas  urved 
each  program  are  matched  as  closely  as  possible  on  the  basic  factors 
that  might  be  related  to  the  outcomu.  The  essential  features  of  ths 
design  procea  are  that  (1)  the  experimental  programs  differ  in  ways 
that  clearly  repreacnt  the  underlying  phenomenon  to  be  studied  and  (2) 
the  programs  are  assigned  to  equivalent  groups  of  areas.  In  this  sec¬ 
tion  ws  explain  ths  nature  of  ths  programs  tested  and  the  assignment 
methodology  that  wo  adapted. 


PROGRAMS  TESTED 

Decisions  about  the  exact  programs  to  be  tested  were  based  on  direc¬ 
tion  itom  Congress  and  guidance  firom  the  Department  of  Defense. 
First,  the  Congressional  conference  report  stipulated  that  the  test  pro¬ 
grams  had  to  represent  “the  hill  range  of  bonuses  mads  available"  by 
ths  new  legislation.  Therefore,  at  least  one  experimental  condition  had 
to  include  the  $8000  bonus  for  four-year  enlistments  and  one  had  to 
include  ths  $4000  for  three-year  enlistments.  We  recommended  that 
the  effects  of  the  two  types  of  bonuses  be  estimated  separately,  since 
there  was  some  concern  that  the  three-year  bonus  might  reduce  four- 
year  enlistments. 

Second,  the  Department  of  DsfenN  decided  that  the  new  bonuses 
should  bo  tested  only  in  the  Army  and  should  be  offered  only  to  high- 
quality  recruits.  This  constraint  was  essential  for  the  throe-year 
bonus,  since  the  legislation  explicitly  restricted  the  three-year  bonus  to 
Army  high  school  graduates  with  AFQT  soorss  of  ftO  or  higher, 
BMSUse  ths  other  services  were  having  only  slight  recruiting  problems 
and  did  not  express  interest  in  paying  higher  bonuHs,  the  test  was  con¬ 
fined  to  the  Army. 

Third,  the  Army  proposed  to  limit  the  test  to  those  skills  that  quali¬ 
fied  for  the  $6000  bonus.  Ths  list  is  given  in  App.  A.  All  of  the  skills 
are  directly  combat- related,  and  the  number  of  enlistees  in  the  three 
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primary  combat  apaclaltiaa— infanty,  armor,  and  artillery— reprennta 
about  86  percent  of  the  total  enlieteea  in  thii  group  of  ekills.  Strictly 
speaking,  therefore,  the  test  results  represent  the  impact  of  bonuses  on 
combat  specialties. 

Fourth,  the  Department  of  Defense  and  the  Army  determined  that 
the  minimum  bonuses  to  be  tested  should  be  those  available  under  the 
baseline  program  before  the  experiment  began.  Because  of  the  tight 
recruiting  situation  at  the  time,  the  Army  was  not  willing  to  reduce 
bonuHS  in  any  test  cell,  In  effect,  the  relevant  policy  alternatives  were 
(1)  grant  larger  bonuses  and  (2)  maintain  the  current  program.  The 
test  was  sst  up  to  estimate  the  effects  under  only  this  range  of  alterna¬ 
tives.  Therefore,  the  test  did  not  address  the  issue  of  bonuses  vs.  no 
bonuses;  the  issue  was  larger  vs.  smaller  bonuses. 


TBflT  CELLS 

The  result  of  these  contralnts  wu  the  set  of  "test  cells”  exhibited  in 
Table  4.  Under  this  plan  the  control  cell,  or  Cell  A,  maintained  the 
preexisting  program  in  areu  covered  by  70  percent  of  the  nation’s 
youth  population.  In  those  places,  the  Army  continued  to  offer  the 
$6000  bonus  to  high  school  graduates  with  qualifying  AFQT  scores, 
provided  they  signed  contracts  for  four  years  in  an  eligible  skill.  As 
before,  no  bonus  was  offered  for  a  three-  or  two-year  enlistment  in 
those  skills.  Bonus  offerings  for  all  other  skills  remained  u  they  had 
bMn  before  the  test. 

Bach  of  the  two  new  test  programs  was  offered  in  areas  that  covered 
approximately  16  percent  of  the  national  youth  population.  The  B  Cell 
program  provided  an  $8000  bonus  for  the  test-sll^ble  skills,  instead  of 

Table  4 

TOBTCBLU 


Ttit  Ctll 

Pircsnt 
of  Nation 

In  Tom  Coll 

Bonus  Amount  (1),  for  Hl|h> 
Quality  Roonilti  Bntorini 
Toat-Elliiblo  Bkllli 

Four 

Yoaro 

II 

Two 

Yoaro 

A 

70 

5000 

0 

0 

B 

IS 

SOOO 

0 

0 

C 

15 

8000 

1000 

0 

the  $6000  amount  offered  in  Ceil  A.  Otherwise  all  enlistment  incentive 
offerings  were  exactly  the  same  between  the  cells.  Therefore,  com¬ 
parisons  between  the  A  and  B  Cells  show  the  effect  of  changing  the 
test-eligible  skill  bonus  from  $6000  to  $SO00. 

The  C  Cell  program  added  a  $4000  bonus  for  a  three-year  enlistment 
in  a  test-eligible  skill.  Thus,  in  the  C  Cell  each  potential  recruit  con¬ 
sidering  a  test-eligible  skill  had  three  choices;  he  could  enlist  for  four 
years  and  receive  the  $8000  bonus;  enlist  for  three  years  and  get  the 
$4000  bonus;  or  commit  for  only  two  years  and  forgo  the  bonus 
entirely, 


ASSIGNING  AREAS  TO  TEST  CELLS 

A  crucial  part  of  the  experimental  design  process  is  the  assignment 
of  areas  to  sxpsrimental  conditions  or  cells.  The  fundamental  princi¬ 
ple  is  randomised  assignment  of  units  (areas)  to  test  and  control  cells. 
A  strong  advantage  of  randomisation  is  the  statistical  control  it  pro¬ 
vides;  if  assignment  is  randomised,  one  can  calculate  the  probability 
that  the  mean  value  of  any  variable  in  any  cell  will  deviate  from  the 
mean  In  another  cell  by  a  specified  amount.  The  more  units  that  can 
be  assigned  to  each  ceil,  the  lower  will  be  these  probabilities.  Hence,  in 
a  randomised  experiment,  one  has  some  a  priori  confidence  that  the 
charaoteristlos  of  the  experimental  units  are  balanced  across  test  cells 
for  any  mridbk,  suen  those  that  are  unmeasured  This  increases  confi¬ 
dence  in  the  results  because  it  implies  that  when  a  difference  is 
observed  between  celis,  the  difference  is  less  likely  to  be  due  to 
extranoous  characteristics  of  the  units. 

We  assigned  MEPS  areas  at  random  to  test  colls,  but  we  did  so 
based  on  a  statistical  model  that  also  imposes  matching  or  balancing 
constraints  on  certain  variables.  Intuitively,  the  reason  for  balancing 
was  to  ensure  that  no  design  was  selected  which  exhibited  an  undesir¬ 
able  divergence  across  cells  on  certain  critical  variables.  The  balancing 
variables  we  considered  and  their  values  in  the  final  design  are  listed  in 
Table  6. 

We  selected  balancing  variables  that  could  be  measured  during  the 
year  Immediately  preceding  the  experiment  and  that  might  be  expected 
to  exert  an  Important  Influence  on  the  number  of  Army  enlistments 
during  the  experiment,*  We  placed  primary  importance  on  matching 

*Mast  fsKtuNi  of  th*  Army's  rtoruitlns  Inointlvt  progrim  wsis  diliboraUly  ktpt  uni- 
fonn  icroH  ths  Wit  oitU  during  thi  npirlmint,  ind  thirafora  wa  did  not  naad  to  bal- 
anoa  on  tham.  For  aitmpla,  lavala  of  nontait  bonuiai  and  all  aducatlonal  banaflt  pro¬ 
gram!  wara  offarad  squally  In  all  arsis  of  tha  country. 


Table  6 

TEST  CELL  BALANCING 
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Value,  by  Call 

Balancing  Variable* 

A  Call 

BCell 

CCall 

Mala  high-quality  anllatmenta, 
par  100  malta  agt  17-21  in 
population 

1.14 

1.14 

i.ia 

Unamploymant  rata  (numbar 
unamployad  par  100  in 
labor  fotoa) 

7.68 

7.66 

7,46 

Wags  ratio  (civilian  hourly 
pay  dlvldad  by  military 
hourly  pay) 

1.48 

1.62 

1.48 

High-quality  military  available 
paraona,  par  100  population 

16.26 

16.22 

16.23 

Nonwhlta  paraona,  par  100 
population 

14.80 

16,37 

16.22 

Numbar  of  Army  raoniltara, 
par  1000  population 

037 

0.69 

0,88 

High-quality  raoruitlng 
quotaa,  per  100  population 

1.21 

1.18 

1.18 

Percent  of  call  population 
in  Eaat 

28 

13 

16 

Farcant  of  call  population 

In  Wait 

18 

12 

26 

Pareant  of  call  population 

In  South 

19 

28 

22 

Population  In  call,  ai  percent 
of  total  U.S.  population 

es.i 

16.6 

16.4 

*Fbr  dtullid  dtflnitlont  of  vulablu,  im  App.  A. 


the  rate  of  high^quaUty  enlletmente  acrou  oellt.  In  effect,  we  aeeumed 
that  aieai  that  have  produced  high  numben  of  enliatmente  may  have 
■table  characterietlci  that  will  promote  high  enliitment  ratee  in  the 
future.  We  aleo  included  two  economic  variablee,  the  unemployment 
'■  rate  and  the  civilian-mlUtary  wage  ratio,  becaute  they  have  proven  to 

f  be  eignlflcant  piedictori  of  enllitmente  in  the  past.  The  Department 

of  Defenee  eitimate  of  the  number  of  high-quality  “military  available" 
i  male  population  was  included  to  consider  differences  across  areas  in 
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average  test  scores  and  educational  attainment.  Similarly,  we  balanced 
on  the  percentage  of  nonwhites  in  the  areas  to  guard  against  the  possi¬ 
bility  of  racial  imbalances.  Possible  eHects  arising  from  the  Army 
recruiting  system  were  balanced  by  measuring  the  number  of  Army 
recruiters  and  the  size  of  the  high-quality  quota  assigned  to  them. 
Finally,  we  attempted  to  ensure  that  each  cell  contained  roughly  the 
same  proportion  of  its  population  in  the  eastern,  western,  and  southern 
regions  of  the  country.  As  Table  5  shows,  the  design  that  was  finally 
selected  contained  test  cells  that  were  fairly  well  balanced  on  each  of 
the  above  factors,  although  it  was  not  possible  to  equate  the  regional 
proportions  as  precisely  as  desired. 

An  important  statistical  objective  of  balancing  is  to  improve  the  pre¬ 
cision  of  effect  estimates.  The  analytic  model  we  employ  assumes  that 
the  number  of  enlistments  in  any  area  during  the  test  period  is  a  log- 
linear  function  of  the  balancing  variables'  values  for  that  area.  Under 
these  conditions,  even  if  the  test  cells  are  unbalanced,  an  appropriate 
model  will  yield  an  unbiased  estimate  of  the  test  program  effect  pro¬ 
vided  the  balancing  variables  are  included  in  the  analysis.  However, 
the  imbalance  does  increase  the  variance  of  the  estimated  test  program 
effect,  as  compared  with  the  variance  that  would  exist  if  the  cells  were 
perfectly  balanced  (Haggstrom,  1981).  This  “inflation"  of  variances 
relative  to  the  optimum  condition  is  undesirable,  of  course,  because  it 
reduces  the  precision  of  the  estimates, 

A  statistical  criterion  representing  the  extent  of  the  variance  infla¬ 
tion  was  developed  to  minimize  imbalances  and  hence  maximize  preci¬ 
sion.  Called  MISER,  this  number  represents  the  minimum  percentage 
increase  in  the  standard  error  of  a  contrast  to  be  considered  in  the 
analysis.^  For  example,  a  simple  hut  important  contrast  in  the  bonus 
test  analysis  is  the  difference  between  the  number  of  enlistments  in 
Cell  B  and  the  number  In  Cell  A,  after  adjusting  for  previous  enlist¬ 
ment  levels  in  those  cells.  The  MISER  criterion  indicates  the  percen¬ 
tage  difference  between  the  standard  error  of  this  contrast  for  a  given 
assignment  of  units  and  the  standard  error  that  would  be  observed  if 
both  cells  had  the  same  means  on  all  balancing  variables.  The  cri¬ 
terion  can  be  used,  therefore,  to  judge  the  extent  to  which  the  candi¬ 
date  assignment  is  imbalanced. 

We  employed  the  MISER  criterion  as  follows.  An  initial  assignment 
or  “design”  was  generated  by  assigning  each  MEPS  area  at  random  to 
one  of  the  two  new  program  test  cells,  with  probability  proportional  to 
the  size  of  its  youth  population.  When  random  assignment  had 

^For  a  diKUulon  of  th«  critshon  and  iu  application  in  the  bonui  tait  deilpi.  'aa 
Prett  (1886). 
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produced  a  design  meeting  the  cell  size  constraint  (15  percent  of  the 
national  population),  the  differences  between  the  cell  means  and  the 
total  U.S.  mean  for  each  balancing  variable  were  examined.  For  each 
balancing  variable,  the  difference  was  required  to  be  less  than  a  fixed 
tolerance  level.^  If  the  design  failed  that  teot  for  any  variable,  it  was 
discarded  as  presumably  too  Imbalanced  for  fiirther  consideration. 

Through  the  above  process  we  generated  20  candidate  designs  that 
passed  all  the  testa.  For  each  of  those  20,  we  calculated  the  MISER 
value  for  two  contrasts,  those  comparing  Cell  B  and  Cell  C  with  Cell  A. 
MISER  values  ranged  from  3  to  11  percent  In  all  cases.  We  then 
selected  the  design  with  the  minimum  average  MISER  value  across 
both  contrasts.  As  a  consequence,  the  selected  design  was  nearly 
optimal  based  on  the  criteria  considered. 

A  map  of  the  test  areas  is  displayed  in  Fig.  1.  A  prominent  feature 
of  this  design  is  the  dispersion  of  MBPS  ateu  within  each  test  cell. 
Such  dispersion  provides  protection  against  extraneous  factors  that 
might  complicate  comparisons  among  cells.  For  instance,  if  after  the 
experiment  began  there  was  a  shift  in  some  important  variable  in  one 
re^on— say,  a  sharp  rise  in  unemployment  in  the  industrial 
Midwest— the  change  would  tend  to  affect  each  of  the  test  cells  in 
approximately  the  same  fashion.  Although  there  is  no  guarantee  that 
all  changes  during  the  experimental  period  will  be  related  to  factors 
that  were  originally  balanced  in  the  design  (such  as  geographic  loca¬ 
tion),  the  initial  balancing  provides  considerable  protection  against 
many  types  of  imbalances  that  otherwise  would  flaw  the  analysis. 


EXECUTION  OF  THE  TEST 

The  test  schedule  and  Implementation  procedures  were  driven 
largely  by  Army  constraints.  The  Army  wanted  to  hold  the  additional 
expenditures  for  test  bonuses  to  $10  million  annually.  Based  on  our 
bonus  cost  estimates,  we  determined  that  to  hold  expenditures  within 
that  limit,  the  new  bonuses  could  be  offered  in  no  more  than  30  per¬ 
cent  of  the  nation  (thus,  each  test  ceil  included  16  percent).  To 
achieve  a  reasonable  degree  of  precision,  we  recommended  that  each 
test  program  run  for  24  months.  This  recommendation  was  accepted 
and  the  test  began  at  the  start  of  July  1932,  running  through  June 
1884. 

The  test  was  implemented  by  notifying  recruiters,  job  counselors, 
and  other  Army  recruiting  staff  of  the  new  programs  through  briefings, 

^OtntrsUy,  thl>  toleranc*  Uvel  wii  ntablUhed  through  exparltnca  ihowlng  that  dav). 
ationa  of  that  alH  or  giaatar  would  laad  to  vary  targa  and  unaccaptabla  MISER  valuaa. 
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teletype  meseagea,  and  letters  of  instruction  from  higher  headquarters. 
Recruiting  guides  and  manuals  were  updated  to  represent  the  new 
bonus  offerings.  To  determine  whether  recruiters  actively  used  the 
new  bonuses  in  their  dealings  with  prospects,  our  best  source  of  infor¬ 
mation  is  a  spring  1983  survey  of  military  service  applicants,  in  which 
the  Department  of  Defense  followed  up  a  representative  sample  of  peo¬ 
ple  who  had  taken  the  ASVAB  in  the  preceding  two  months.  The  sur¬ 
vey  data  suggest  that  recruiters  did  use  the  bonuses  in  their  “sales 
talks”  with  prospects;  06  percent  of  high-quality  Army  respondents 
reported  that  their  recruiter  had  discussed  the  bonus  with  them.* 

The  Army  also  took  steps  to  advertise  the  new  bonuses  to  the  gen¬ 
eral  youth  papulation.  During  the  experiment  the  bonus  was  adver¬ 
tised  widely  in  direct  mail  packages  sent  to  high  school  seniors;  color 
brochures  and  postage-paid  business  reply  cards  promoting  the  bonus 
were  sent  to  a  mailing  list  of  about  1.6  million  seniors  each  year.*’  In 
addition,  the  Army's  advertising  agency  provided  each  recruiting  bat¬ 
talion  with  a  kit  for  local  bonus  advertising,  Including  newspaper 
“glossy”  ads,  radio  tapes  and  scripts,  and  press  releases  with  messages 
speciflc  to  each  test  cell.  We  verified  that  the  battalions  did,  in  fact, 
place  bonus  advertising  in  their  local  media;  an  examination  of  all  local 
advertising  purchases  during  the  experiment  showed  that  ads  carrying 
a  bonus  theme  accounted  for  about  $400,000  per  year  in  advertising 
expenditures,  which  were  appropriately  balanced  across  the  test  cells.^ 
It  was  not  possible,  however,  to  advertise  the  bonuses  through  national 
media  such  as  television  networks  and  magazines,  because  one  cannot 
direct  specific  messages  for  each  test  cell  into  appropriate  locations 
using  those  media.  'This  restriction  on  advertising  may  have  limited 
the  youth  market’s  awareness  of  the  new  incontives.^  If  so,  a  per¬ 
manent  nationwide  bonus  program  with  hill-ecale  advertising  might 
produce  larger  effects  than  we  estimate  from  the  test. 


^Penonsl  communicstlon  from  Brust  OrvU  and  Martin  Qahart,  Tht  Rand  Corpora¬ 
tion,  band  on  work  In  prograH. 

‘Thrae  dldarant  paokagsi,  idantieal  txcapt  for  thair  rafarancai  to  tha  $5000,  $8000,  or 
$8000/$4000  bonui  plana,  wara  daval'opad  and  lant  to  addraineai  in  tha  appropriate  tast 
call  locatlona. 

'Bonui  thama  tdvartliing  navarthalaii  rapraaantad  only  a  small  fraction  of  total  local 
advartlaing  (about  8  parcant  for  bonuiai.  compared  with  40  percent  for  the  Army  College 
Fund). 

^Knowledge  of  bonuMi,  military  pay  ieveli,  and  other  enliatment  inoentivei  ii  aketchy 
in  the  general  youth  population.  For  example,  a  September  1984  national  aurvey  of 
young  men  ahowed  that  only  20  percent  of  the  aample  knew  that  the  Army  offered  a  caah 
enliatment  bonua.  By  comparison,  only  29  percent  could  give  a  raaannably  accurate  ectl- 
mata  of  starting  military  pay,  and  only  39  percent  were  aware  that  the  Army  had  an  adu- 
oatlonal  benefit  program  (Bray  at  al.,  1985). 
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IV.  ANALYZING  THE  ENLISTMENT  PROCESS 


STAGES  IN  THE  ANALYSIS 

We  will  analyze  the  poetible  effect#  of  the  bonue  programa  in  three 
•tagei,  representing  the  separate  but  related  stages  in  the  enlistment 
decisionmaking  process. 

1.  Deciding  whether  to  enlist  (signing  an  enlistment  contract) 

2.  Selecting  a  skill  for  training 

3.  Choosing  a  term  of  enlistment  (deciding  among  commitments 
of  two,  three,  or  four  years) 

These  three  stages  are  depicted  in  Fig.  2.  Bonus  effects  at  the  first 
stage  represent  so-called  “market  expansion"  or  enlistment  supply 


MnrKat  Skill  Length 

expansion  channeling  of  term 
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nffects;  as  we  discuBR  below,  such  effects  can  appear  as  changes  in 
either  high-quality  or  low-quality  enlistment  contracts.  Effects  at  the 
second  stage  we  term  “skill  channeling.”  To  analyze  them,  we  use  a 
model  that  examines  the  skill  choices  of  high-quality  people  who  signed 
enlistment  contracts,  assessing  the  degree  to  which  the  bonus  program 
led  them  to  select  test-eliglbls  rather  than  noneligible  skills.  Concsptu- 
ally,  our  approach  it  similar  to  modeling  the  percentage  of  high-quality 
enlistees  who  chose  eligible  skills.  If  the  program  had  a  skill  channel¬ 
ing  effect,  we  should  observe  movements  of  recruits  into  test-eligible 
skills  from  other  skills,  after  controlling  for  any  overall  market  expan¬ 
sion  effect. 

Similarly,  we  will  examine  the  term  of  enlistment  choices  made  by 
high-quality  recruits  who  enter  eligible  skills.  That  analysis  holds  con¬ 
stant  the  number  of  high-quality  enlistees  entering  ellidble  skills  and 
seeks  to  determine  bonus  effects  on  lengths  of  obligated  terms, 
Independent  of  the  market  expansion  and  skill  channeling  affects. 

Our  most  complex  analysis  concerns  the  first  stage  in  the  process. 
The  remainder  of  this  section  explains  our  approach  to  analyzing  the 
effects  of  bonus  programs  In  stage  1.  Since  the  first-stage  method 
directly  affects  the  second-  and  third-stage  analyses,  we  defer  disouas- 
ing  the  latter  until  Sec,  V. 


BASIC  ANALYSIS  STRATEGY 

The  basic  data  for  the  Enlistment  Bonus  Experiment  consist  of  two 
types  of  observations:  (1)  counts  of  high-quality  and  low-quality  enlist¬ 
ments,  by  skill  group  and  term  of  service  and  (2)  measures  of  several 
“oovaiiates”— characteristics  of  the  areas  that  affect  the  level  of  enlist¬ 
ments.  We  measured  these  variables  monthly  by  MBPS  areas,  for  each 
month  of  the  two-year  test  period  and  for  a  one-year  base  period  before 
the  test. 

Our  approach  follows  a  basic  paradigm  of  experimental  analysis, 
comparing  counts  of  enlistments  in  the  experimental  cells  with  counts 
in  the  control  cell,  while  adjusting  for  any  measurable  extraneous  fac¬ 
tors  that  could  affect  the  resiilts.  If  the  test  design  could  equote  the 
cells  on  all  factors  other  than  bonus  offerings,  a  simple  cross-cell  com- 


factors  that  affect  enlistment  supply,  and  (3)  a  system  of  simultaneous 
equations  representing  the  behavior  of  recruiters  as  they  react  to  sup- 

changes. 

The  first  aspect  of  the  model— the  use  of  differences  between  test 
and  base  periods— is  based  on  our  desire  to  control  some  factors  that 
could  not  be  ftilly  balanced  In  the  experimental  design,  There  are 
several  rsasons  for  concern  that  some  Imbalances  may  exist  across  test 
calls  despite  the  matching  that  was  done.  First,  with  the  small  number 
of  MBPS  areas  available  for  assignment  to  test  cells,  randomisation 
may  not  have  matched  the  cells  on  unmeasured  variables  as  precisely 
u  one  would  like.  Second,  we  know  that  the  matching  left  some 
Imbalances  on  variables  that  were  consideKd  (e.g.,  regional  distribu¬ 
tions  of  the  test  cells  were  not  perfectly  matched).  Third,  we  may  have 
omitted  some  important  varlablM  or  measured  them  imperfectly. 

We  have  dealt  with  these  problems  by  adopting  a  change  measure  as 
the  fundamental  outcome  variable.  That  la,  our  basic  outcome  measure 
is  not  the  absolute  level  of  enlistments,  but  rather  the  change  in  enlist¬ 
ments  between  (1)  the  preexpsrlmental  base  period,  when  all  calls 
offered  the  same  bonus  program  and  (2)  the  test  period,  when  the  cells 
offered  varying  programs.^  Table  6  illustrates  the  procedure  using 
hypothetical  data  for  a  “typloal”  MBPS  from  each  cell. 

Table  6 

ILLUSTRATIVE  COMPARISON  OF  ENLISTMENTS 
IN  TEST  CELLS 
(Hypathtticat  data) 


Number  of  High.Quillty 
Bnllitmant  Contract! 
In  a  Typical  MBPS 


Teit 

Cell 

Baw 

Period 

Teit 

Period 

Ratio, 

TNttO 

Baie 

Period 

Log- 

Difference* 

A 

100 

UO 

1.20 

.182 

B 

100 

lae 

1.26 

.231 

C 

100 

133 

1.32 

.278 

'DeAned  u  la|(t) 

to|(b),  where  t 

-  teit  period 

•nllitmenta  and  b  •  baat  ptrlod  cniittminti. 


‘Thli  approach  mu  (Irit  adopted  In  deibnee  exparlraente  by  Haiietrom  et  al,  (1081). 


Suppose  that  we  obeerve  the  MBPS  areas  in  the  control  cell  during 
the  base  period  and  And  that  a  typical  area  produced  100  high-quality 
enlistments  per  month,  rising  to,  say,  120  enlistments  per  month  dur¬ 
ing  the  tent  period.  We  compute  the  ratio  of  the  test  to  the  base  period 
rate,  1.2.  Note  that  we  also  compute  the  logarithm  of  this  ratio  (iog  1.2 
-  .182),  which  is  identical  to  the  difference  between  the  logarithms  of 
the  enlistment  counts  (log  120  -  log  100  ••  .182).  This  "log-din'ersnce,'’ 
a  measure  of  change,  will  be  the  outcome  variable  in  the  simultaneous 
equation  model  to  be  developed  below. 

The  ratio  of  1.2  in  the  control  cell  suggests  that  factors  unrelated  to 
bonuses  led  to  a  20  percent  increase  in  recruiting  supply,  since  bonuses 
remained  constant  in  the  control  areas.  The  increase  might  be  due  to 
a  number  of  extraneous  factors,  such  as  a  ohangs  in  national  economic 
conditions,  improvements  in  recruiting  management,  or  International 
events  that  motivate  more  young  people  to  enter  the  military,^  The 
change  in  the  control  cell  may  be  compared  with  the  larger  hypotheti¬ 
cal  inoreues  illustrated  for  the  B  and  C  Calls,  26  and  32  percent, 
respectively.  The  differences  between  these  Increases  and  the  20  per¬ 
cent  increase  observed  in  the  A  Cell  represent  the  effects  of  the  test 
programs,  provided  that  no  other  factors  changed  differentially  across 
the  cells.  Of  course,  this  example  is  oversimplified,  because  in  the 
actual  analysis  we  will  model  each  MBPS  separately  in  terms  of  log- 
differences,  but  the  example  illustrates  the  basic  logic. 

Ths  ohangs-analysis  approach  has  the  advantage  that  it  "nets  out" 
any  differences  between  arsso  tha*^  are  stable  over  time  and  that  might 
be  present  even  though  we  tried  to  balance  the  cells.  Suppose,  for 
instance,  that  despite  our  best  attempts  at  preexperimsntal  balancing, 
the  B  Cell  contained  a  higher  proportion  of  rural  population  than  the 
A  Cell.  If  rural  dwellers  were  more  likely  than  urban  dwellers  to  enlist, 
the  main  affect  of  rural  residence  would  lead  a  higher  enlistment  rate 
in  the  B  Cell  than  in  the  A  Cell  during  both  the  test  period  and  base 
periods.  Omitting  the  rural  residence  variable  would  bias  the  results  in 
an  absolute-level  model,  but  in  the  change  model  the  log-differencing 
rsmovss  the  bias.^  Many  of  the  basic  characteristics  of  areas  that  affect 
results  in  nonexperimental  studies  are  features  uf  the  underlying  popu¬ 
lation,  economic  structure,  or  local  culture.  Over  a  fairly  short  period 

’The  ntthod  tlso  autoniitloilly  wntroii  for  any  nationwidi  chanfsa  In  military 
ifotultins  pollelH.  For  inatanoa,  auppoie  military  pay  wars  Inoraaaad,  or  allgibility  atan- 
darda  for  Questional  lianafita  wara  ralaaad.  Sinca  thaaa  ohansaa  would  ba  implamantad 
uniformly  aoroaa  tha  nation,  thalr  affacta  would  appear  equally  in  the  teat  calls  and  ba 
taken  out  by  tha  method  of  oroaa-cill  comparison. 

’See  Hanatrom  at  al.  (1B81)  or  Farnandaa  (1BB3)  for  tha  undarlyins  asaumptlona  and 
tha  derivation  of  this  raault.  Tha  key  assumptions  ara  that  all  affacta  In  tha  modal  ara 
ttultlplleatlva  and  that  araa-spaclflc  affacta  ara  ttabla  batwMn  tha  baaa  and  taat  periods. 


of  time,  theie  facton— euch  as  population  demographic!,  the  nature  of 
local  industry,  or  locai  “tastes"  for  military  service— are  likely  to 
remain  constant  relative  to  other  areas.  Thus,  the  log-difference 
method  automatically  controls  for  many  factors  that  need  to  be  explic¬ 
itly  modeled  in  other  kinds  of  studies. 


ADJUSTING  FOR  CHANGES  IN  COVARIATES 

The  simple  comparison  of  test  cells,  coupled  with  use  of  a  ohatrge 
variable,  adijuats  for  national  trends  and  stable  characteristics  of  local 
areas.  However,  it  does  not  consider  potential  changes  in  time-varying 
factors  that  occur  nonsystematically  or  differentially  across  areas.  Our 
approach  considers  such  changes  by  modeling  the  change  in  enlist¬ 
ments  for  each  area  at  a  function  of  changes  in  exogenous  variables,  or 
“covarlates." 

The  analysis  considers  two  broad  classes  of  covarlates:  features  of 
the  civilian  economy  and  features  of  the  recruiting  system.  A  miyor 
reason  for  measuring  these  factors  Is  that  they  could  change  differen¬ 
tially  in  different  MEPS  areas  between  the  bate  and  test  periods.  For 
instance,  cyclical  changes  in  business  conditions  are  likely  to  affect 
areas  dependent  on  the  automobile  Industry,  such  as  Michigan,  more 
strongly  than  other  areas.  Similarly,  If  the  Army  increases  its  numbsr 
of  recruiters  or  advertising  in  a  nonuniform  fashion  across  areas,  the 
changes  could  bias  the  model  coefflcienta  that  represent  bonus  effects. 

Table  7  liets  summary  statistics  for  the  covariates  by  test  cell.  We 
selected  these  variables  becauu  they  represent  the  principal  arsa 
charactcristlca  that  are  theoretically  related  to  enlistments  and  that  are 
measurable  at  the  level  of  detail  we  need  (MBPS  area  by  month).  For 
each  variable,  monthly  observations  were  obtained  for  the  smallest 
available  reporting  areas.  In  most  cases,  the  reporting  areas  were  dif¬ 
ferent  from  MEPS  areas,  to  we  weighted  or  reaggregated  the  measures 
to  conform  tu  MEPS  boundaries.* 


*Wt  wtlihttd  srtts  by  dlwfirsfitini  thf  neorting  irssi  (luoh  ii  itstii  or  Army 
Rsoniltlng  Dlitricti)  Into  Mgmsnu  whoM  boundsriti  corroipondtd  to  thou  of  MEPS 
mai,  apportioning  tapoitad  totali  to  Hgroanta  In  proportion  to  19A0  Caniui  populatlona 
whara  naoaaaary.  Wa  than  raoorablnad  tha  Hgmanti  Into  MBPS  araaa,  again  uilng  popu¬ 
lation  flgurai  ai  walghta  whara  appropriata. 


Table  7 

COVARIATE  VALUES  DURINO  BASE  AND  TEST  PERIODS 


Annual  Rau,  by  Tima  Period  and  Tait  Cell. 

Ban  Period 

Taat  Period 

Call 

Call 

Cal) 

Call 

Call 

Call 

1 

Covarlata 

A* 

B 

C 

A* 

B 

C 

1. 

Unaniploymant  rata 
(avaraga,  In  paroant) 

8.61 

8.46 

8.36 

9.36 

9.17 

6.36 

s. 

Civilian  waga  rata 
(avaraga,  In  dollara 
par  hour) 

8.32 

8.60 

8.38 

8.64 

6.30 

8.88 

3. 

Raorultar  atrangth 
(avaraga  nunbar  of 
raorultan  on 
produotlon.  par  month) 

782 

768 

744 

784 

766 

738 

4. 

Raorultar  quotaa 
(annual  total) 

High-quality 

8873 

8900 

6968 

6928 

8666 

8833 

Low-quality 

B473 

8118 

6420 

8663 

8362 

6671 

3. 

National  advartlilng 
(annual  total  aipand- 
Iturai,  In  thouaandi 
of  dollara) 

2230 

2268 

2246 

3331 

3164 

3220 

6. 

Local  advartlilng 
(annual  total  npand- 
Ituraa,  In  thoumndi 

* 

of  dollara) 

726 

724 

762 

604 

638 

874 

*Gtll  A  toUli  for  lUmi  3  through  6  hav*  boon  aii|uil«d  to  raflact  tha 
totali  that  would  ba  obHrvad  Call  A  wara  tha  aama  ilia  aa  tha  othar 
oalli  (about  1S.B  paroant  of  tha  nation).  That  li,  tha  Call  A  totali 
diaplayad  hara  ara  tha  trua  totali  multipllad  by  thi  draotloti  (.133/, 601). 


COVARIATB  DEFINITIONS 


UMuployment  and  Wag*  Rataa 


production  workers  in  manufacturing  industries,  estimated  from 
monthly  reports  of  employers.  Both  items  were  taken  at  the  state  level 
from  reports  of  the  U.S.  Bureau  of  Labor  Statistics  (Employment  and 
Earnings,  various  issues).  Both  measures  have  the  disadvantage  of 
applying  to  a  much  larger  population  than  the  prime  recruiting  group 
(young  males).  However,  they  are  the  best  measures  available  for 
MEPS-size  areas  on  a  monthly  basis,  and  we  assume  that  at  the  aggre¬ 
gate  level  they  are  woll  correlated  with  the  age-  and  sex-speciBc  rates 
that  we  would  prefer  to  measure  if  the  data  were  available. 

Number  of  Reoruitera 

Counts  of  the  number  of  production  recruiters  in  each  area  were 
provided  quarterly  by  areas  covered  by  Army  Recruiting  Command  bat¬ 
talions.  These  areas  (formerly  known  as  recruiting  districts)  are 
approximately  the  size  of  states,  and  their  boundaries  largely  coincide 
with  those  of  MEPS.  Where  tlie  boundaries  did  not  coincide,  we 
weighted  the  counts  appropriately,  and  we  assumed  that  the  reported 
quarterly  value  was  constant  fcr  each  month  within  the  quarter. 

Soorulting  Quotas 

Quotas  for  high-quality  and  low-quality  recruits  were  report,  i  quar- 
teriy  by  each  battalion.  We  estimated  the  monthly  quotas  as  one-third 
of  each  quarter's  total  and  weighted  the  figures  where  necessary  to 
reflect  MEPS  boundaries. 

National  Advertising 

The  majority  of  the  Army's  advertising  is  carried  by  major  media 
that  are  bought  on  a  nationwide  basis.  These  media  include  network 
television,  network  radio,  national  magazines,  and  certain  “spot"  pur¬ 
chases  of  individual  broadcast  stations  that  are  part  of  a  national  plan. 
Ws  obtained  measures  of  the  total  national  cost  of  such  purchases,  by 
month,  firom  N<  W.  Ayer,  the  Army’s  advertising  agency.  The  data 
also  showed  the  monthly  number  of  impressions  achieved  by  the 
advertising,  a  measure  of  audience  delivery,  hy  Area  of  Dominant  Influ¬ 
ence  (ADI).^*  We  allocated  the  total  national  costs  for  each  medium 

*Om  Iroprtwion  li  an  (xpoiuri  of  in  tndlviduil  to  ottt  mmtgi.  Imprtiiloni  tr* 
ntlrostid  (ram  Mmplt  turv«yt  of  th«  population  In  which  thi  raipondcntt  krap  racoida 
of  thilr  tfliviilon  vlawlni,  radio  llatcnini,  maiaalnt  raiding,  and  lo  forth.  The  standard 
raportlng  araii  ihr  luoh  data  arc  ADIi,  groups  of  countlai  In  which  each  county  Is 
aislgntd  to  tha  ADI  whoH  talavlalon  itatlona  capture  tha  predominant  audience  In  the 
county. 
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across  ADIs  according  to  the  number  of  impressions  achieved  in  that 
medium  for  that  month,  and  then  aggregated  the  allocated  costs  to 
MEPS  level.” 

Local  Advsrtlaing 

The  other  mc^or  Army  media  program  is  local  advertising,  which 
consists  of  media  purchases  made  directly  by  individual  Army  recruit¬ 
ing  battalions  to  supplement  the  national  program.^  N.  W.  >.yer  pro¬ 
vided  records  of  each  local  advertising  purchase,  from  which  we 
extracted  summaries  of  the  total  expenditures  on  local  advertising  by 
month  by  battalions.  These  expendtUTM  were  then  summarised  and 
weighted  to  the  MBPS  level. 

As  Table  7  shows,  at  the  cell  level  the  covariates  moved  generally  in 
parallel  directions  over  time.  However,  a  few  modest  divergences  can 
be  seen.  For  example,  the  C  Cell  unemployment  rate  rose  proportion¬ 
ately  more  than  the  other  two  cells  between  the  base  and  test  period; 
national  advertising  expenditures  rose  proportionately  less  in  the  B 
and  C  Cells  than  in  the  A  Cell;  and  C  Cell  local  advertising  dropped 
relative  to  the  A  Cell.  As  we  will  show,  these  variables  are  related  to 
the  level  of  enlistments,  so  it  is  important  to  control  for  such  varia¬ 
tions. 


CONTROLLING  FOR  RECRUITER  BEHAVIOR 

Thus  far,  we  have  considered  possible  effects  on  the  experimental 
outcomes  ftom  factors  that  influence  the  supply  of  recruits.  Now  we 
consider  some  demand  sifeots— in  particular,  effects  arising  from  the 
behavior  of  recruiters,  who  play  a  central  role  in  the  process.  For  the 
analysis  of  the  bonus  experiment,  it  appeared  especially  important  to 
consider  recruiter  behavior,  because  the  test  was  conducted  during  a 


'Ths  ImpiSMloni  data  omitted  certsln  types  of  media  for  wliloh  Ayer  dose  not  obtain 
Impreeelone  data  (primarily  eyndioated  groups  of  stations  end  media  Mrvlng  minority 
stonle  groups,  ssoh  of  which  represents  about  10  pereent  of  the  natlonel  edvertlelng 
budget).  Since  we  could  not  allocate  theee  coete  by  area,  wo  omitted  them  (Tom  the 
snelysii, 

^The  Army  also  advertleei  to  high  ichool  eenlore  and  recent  graduatee  by  direct  mall, 
although  the  expenditures  on  the  mall  program  ate  much  smaller  than  on  the  media 
(approximately  |S00,000  for  mall  and  1,10  to  140  million  for  media).  We  attempted  to 
obtain  detailed  data  on  direct  mall  paokagei  mailed  out  to  local  areai;  however,  the 
agency  was  unable  to  obtain  Information  on  all  of  the  mailing  wavei.  and  we  decided  not 
to  include  the  partial  Information  In  the  bonus  test  data  base.  Among  those  mailings  for 
which  data  were  available,  preliminary  analyeie  showed  the  area  distribution  was  very 
closely  balanced  across  MEPS  areas  and  teat  cells. 
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p«riod  of  unprecedentod  recruiting  succesi.  During  1982  and  1983, 
Army  recruit  quality  ievela  reached  all-time  higha,  and  field  reporta 
auggeated  that  recruitera  were  achieving  aucceas  more  readily  than 
before.  Under  theae  conditiona,  some  obaervera  queationed  whether 
bonua-induced  increaaea  in  the  aupply  of  avaiiable  recniita  would  really 
be  tranalated  Into  riaing  enliatmenta.  Perhapa,  inatead,  an  increaae  in 
aupply  would  make  it  eaaier  for  recruitera  to  meet  their  quotas,  after 
which  they  could  reduce  their  effort.  Therefore  it  seemed  important  to 
consider  raoruitera'  level  and  direction  of  effort  in  the  modal. 

By  allocating  time  differently  In  response  to  quotas,  award  pro¬ 
grams,  and  other  incentives,  recruiters  can  affect  both  the  quality  and 
quantity  of  people  who  volunteer  for  service.  Until  recently,  enlist¬ 
ment  research  has  treated  supply  Issues  without  paying  explicit  atten¬ 
tion  to  the  role  of  recruitera  in  the  enlistment  process.  For  example, 
changes  In  recruiter  effort  have  not  been  considered,  and  it  has  been 
implicitly  assumed  that  obtaining  low-quality  enllstesa  raquirea  virtu¬ 
ally  no  effort  from  the  recruiter.  However,  our  observations  of  actual 
recruiting  stations  suggest  that  recruiters  continually  make  decisions 
about  how  to  spend  their  time,  and  that  these  decisions  have  important 
affects  on  enlistment  rates.  We  next  outline  the  possibilities  conceptu¬ 
ally. 

Roorulter  Choices  and  Effort 

In  general,  recruiters  can  influence  enlistment  outcomes  by  altering 
both  ths  dlrsctlon  and  Intensity  of  their  effort.  Figure  3  illustratss  the 
choices  that  face  an  individual  recruiter  or  a  recruiting  battalion.*  The 
solid  line  closest  to  the  origin  in  Fig.  3,  labelled  "pretest,"  represents  a 
range  of  hypothetical  ohoioas  available  to  a  recruiter  as  a  function  of 
the  initial  level  of  economic  variables  and  recruiting  resources.  This 
recruiting  tradeoff  curve  indicates  all  combinations  of  high-quality  (H) 
and  low-quality  (L)  enlistments  that  the  recruiter  can  achieve.  He  can 
move  along  this  curve  in  either  direction.  By  engaging  in  certain  types 
of  actlvitlas—such  as  cultivating  contacts  with  high  school  seniors, 
attending  "career  day"  programs,  or  vlsitinf  science  fairs-a  recruiter 
can  move  along  this  curve  and  secure  more  high-quality  individuals. 
Or,  conversely,  he  can  move  down  the  curve  by  spending  time  in  the 
station  with  “walk-ins”  or  youth  counselling  referrals.  Here  more  low- 
quality  recruits  are  obtained,  but  at  the  expense  of  the  higher-quality 

*Vlrtuilly  til  ot  our  mori.iUng  uiuroptlont  tpply  tqutUv  to  indlvldutl  rMruitatt  tnei 
S||r«|tUi  of  rtorulwn  ituch  tt  batullom.  1'htrt  tit  56  bttulloni  In  the  Contlntntnl 
united  Ststei,  ttoh  retponilblt  for  tn  tret  roughly  tht  iltt  of  a  utata.  In  the  analyila. 
the  data  bava  hnn  tranaformad  from  battalloni  to  MRP8  arota. 
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I  Ha  - 


Number  of  low  quality  (L) 

Fig.  3->Potantial  affMU  of  noruiter  ohoicai  on  bonua  niulta 


youtha.  The  ultimate  mix  of  enliatmenta  ohoaen  will  depend  on  the 
Inoentivea  he  facea  and  the  relative  rewarda  for  aaouring  different 
oategorlea  of  enliatmenta.  For  illuatrative  purpoaea,  let  ua  aaaume  that 
he  movea  to  point  A,  rapreaanting  Ha  high>quality  reoruita  and  La 
low-quality  recruita,  reipectlveiy. 

A  changing  economic  or  aocial  environment  or  level  of  recruiting 
raaource  expenditurea  aitara  the  range  of  feaaible  outcomea  facing 
racruitera.  For  example,  hecauae  the  bonua  teat  oauaea  larger  enliat- 
ment  bonuiaa  to  be  offered,  reoruitera  will  be  able  to  aocura  inoreaaed 
numbera  of  enliatmenta.  Suppoae,  for  the  time  being,  that  recruitera 
continue  to  put  forth  the  aame  iavel  of  effort  aa  they  did  before  the  teat 
began.  The  new  level  of  anilatment  aupply,  reflected  in  choioea 
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available  to  the  recruiter,  is  indicated  by  the  outermost  solid  line  in 
Fig.  3.  Of  course,  the  observed  effect  of  the  larger  bonuses  on  high- 
quality  enlistments  will  depend  not  only  on  the  magnitude  of  the  shift 
in  potential  supply,  but  also  on  the  allocution  of  effort  among  various 
recruiting  activities.  For  example,  the  observed  bonus  effect  on  high- 
quality  contracts  will  be  dampened  if  recruiters  decide  to  simul¬ 
taneously  increase  enlistments  in  lower-quality  categories.  Since  iden¬ 
tical  outward  shifts  in  supply  can  result  in  a  variety  of  actual 
outcomes,  test  and  pretest  comparisons  must  control  for  movements 
along  the  tradeoff  curve.  Thus,  we  wish  to  identify  point  B,  represent¬ 
ing  the  potential  increase  in  high-quality  enlistments,  holcUng  the 
number  of  low-quality  individuals  constant. 

In  addition  to  holding  low-quality  enlistments  constant,  the  move¬ 
ment  to  point  B  assumes  that  recruiters  have  incentives  to  maintain 
the  degree  of  effort  at  the  pretest  level.  However,  there  is  compelling 
evidence  that  recruiters  lack  strong  incentives  to  exceed  quotas  (see 
Dertouzos,  1983,  1986).  Although  achieving  goals  (“making  mission") 
is  viewed  as  essential  for  career  advancement,  ooerproduction  has  a  dis¬ 
tinct  disadvantage:  future  quotas  may  be  increased  in  response  to 
present  success.  If  this  is  true,  recruiters  might  respond  to  the  increase 
in  the  supply  of  enlistments  by  reducing  their  effort.  The  resulting 
range  of  choices,  at  the  lower  level  of  recruiting  intensity,  is 
represented  by  the  dashed  line  falling  between  the  initial  tradeoff  curve 
and  the  range  of  outcomes  that  would  be  feasible  with  constant  effort. 

Thus,  oven  after  controlling  for  the  direction  of  recruiter  effort,  the 
resulting  increase  in  high-quality  enlistments,  indicated  by  point  C, 
may  significantly  underestimate  the  potential  increase  to  point  B.  Of 
course,  if  recruiters  have  incentives  to  secure  additional  low-quality 
enlistments,  the  observed  outcome  would  be  at  a  point  such  as  D, 
representing  even  fewer  high-quality  enlistments.  Consequently,  the 
measured  bonus  effect  can  be  quite  small  even  though  the  latent  supply 
effect  is  significant.  The  degree  of  divergence  between  D  and  B  will 
depend  on  levels  and  changes  in  quotas  for  different  categories  of 
recruits  as  well  as  the  incentive  systems  in  place  during  the  initial  and 
bonus  test  periods.  However,  the  importance  of  recruiter  behavior 
remains  an  empirical  question  pending  our  analysis  below. 

Modeling  Reoruiter  Behavior  and  Enlistment  Supply 

Based  on  the  above  conceptual  framework,  we  developed  a  simul¬ 
taneous  equation  system  to  represent  the  joint  effects  of  reoruiter 
behavior  and  enlistment  supply.  The  key  features  of  our  model  are 
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described  in  Table  8.^  It  begins  by  postulating  that  recruiters’  welfare 
depends  upon  the  number  of  enlistments,  quotas,  and  the  effort 
expended.  Formally,  we  can  express  a  recruiting  battaiion’s  objectives 
or  “utility"  as  follows: 


U  -  U(E.  H.  L,  Qh,  Ql)  (1) 

where  E  represents  an  index  for  effort, 

H  is  the  number  of  high-quality  recruits, 

L  is  the  number  of  iow-quality  recruits, 

Qh  1*  the  quota  for  high-quality  recruits,  and 
Ql  ia  the  quota  for  low-quality  recruits. 

Since  recruiters  and  battslion  commanders  are  evaluated  on  the 
basis  of  the  number  of  enlistments  relative  to  quotas  for  each  category, 
welfare  is  positively  related  to  H  and  L,  and  negatively  related  to  quo¬ 
tas.  In  addition,  at  a  given  level  of  achievement,  recruiter  welfare  will 
be  negatively  related  to  the  amount  of  effort  required. 

How,  recruiters  are  constrained  in  their  maximization  of  objectives 
by  the  available  supply  of  enlistments.  Supply  of  both  high-  and  low- 
quality  recruits  will  depend  on  economic  variables  such  as  the  unem¬ 
ployment  rate  and  civilian  wage  rate  as  well  as  on  recruiting  resource 

Table  8 

KEY  YKATURES  OF  THE  CONTRACT  MODEL 


Quantity 


Uapenda  On 


1.  Magnitude  of  recruiter 
effort 

2.  Relative  reward  for  high- 
and  low  .quality  enliit- 
mente 


S.  Enllitmeut  supply 


High-  and  low-quality  enlist- 
nenta  relative  to  quotas 

High-  and  low-quality  enllit- 
mente  relative  to  quotas 
Monthly  dummy  vatlablei 
representing  centralised  changes 
in  nwnagt  ment  policy 

Economic  variables 

Resource  expenditures,  including 

bonueai 


4.  Observed  enlistments  Simultaneous  interaction  of  sup¬ 

ply  factors 

Magnitude  and  direction  of 
effort 
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expenditures,  including  recruiter  numbers  and  advertising.  In  addition, 
the  number  of  enlistments  will  be  affected  by  the  level  of  effort. 

Following  previous  reseerch,  we  specify  enlistment  supply  as 

log(H)  -  Xlog(L)  +  dX  +  log(E)  (2) 

where  X  represents  a  vector  of  exogenous  supply  factors,  including 
indicator  variables  representing  the  test  colls, 

X  represents  the  feasible  tradeoff  between  high-  and  low- 
quality  categories  of  recruits,  where  X  <  0,  and 
E  represents  the  index  of  effort. 

Since  actual  hours  and  intensity  of  work  are  not  directly  observable, 
the  index  E  is  defined  on  the  basis  of  a  baseline  level  of  effort.  That 
is,  for  the  initial  period  the  index  is  equal  to  one  and  the  supply 
expression  reduces  to  the  usual  characteriaatton  since  log  (1)  ■  0. 
Changes  in  effort  from  the  baseline  are  measured  in  units  representing 
the  resulting  changes  in  enlistments,  holding  exogenous  supply  factors 
constant  For  example,  a  10  percent  decline  in  effort,  E  .0,  results  in 
an  equivalent  decline  In  enlistments.  Of  course,  this  effort  index  can¬ 
not  Im  considered  to  be  a  metric  representing  actual  labor  or  time 
devoted  to  recruiting.  In  all  likelihoi^,  enlistment  outcomes  are  not 
linearly  related  to  time  or  labor  inputs  because  of  diminishing  marginal 
productivity.  For  the  range  of  outcomes  generally  observed,  the  index 
E  represents  percentage  deviations  of  observed  enlistments  from  ranges 
of  outcomes  that  would  have  been  possible  at  constant  levels  of  effort. 

Although  E  is  not  observable,  we  can  estimate  the  underlying  supply 
relationships  by  assuming  that  the  level  of  effort  depends  upon  how 
well  the  battalioi  Is  performing  relative  to  quotas.  That  is, 

log(E)  -  TiloglH/QH)  +  7alog(L/QL)  (3) 

Negative  values  for  71  and  73  imply  that  effort  it  reduced  continuously 
at  a  ftinction  of  the  ratios  of  enlistments  to  quotas.  If  the  bonus 
experiment  increases  enlistments,  tome  recruiters,  finding  it  easier  to 
achieve  goals,  may  have  few  Incentives  to  work  at  hard  as  before. 

CoBtiault"'  of  Recruiter  Effort 

An  Important  issue  is  whether  the  relationship  between  effort  and 
contract  production,  expression  (3),  it  continuous.  Some  characteriza- 


inoruitant  were  making  their  quotae  easily.  To  examine  that  iseue,  we 
obtained  empirical  data  on  the  performance  of  individual  recruitere 
under  various  conditions  of  battalion  success  or  failure.  For  example, 
Table  0  illustrates  a  rather  smooth  shift  in  recruiter  performance  dis¬ 
tributions  as  a  ftinction  of  aggregate  battalion  outcomes.  Battalion 
performance  is  indicated  by  the  ratio  of  the  number  of  high-quality 
enlistments  divided  by  the  quotas  for  that  category.  A  ratio  under  1.0 
msaiu  that  the  battalion  is  not  securing  the  aggregate  monthly  require¬ 
ment  for  the  most  desirable  categories  of  recruits.  We  see  that  in  such 
battalions  nearly  GU  percent  of  all  recruiters  are  failing  to  write  suffi¬ 
cient  contracts  to  achieve  their  individual  missions.  On  the  other 
hand,  10  percent  just  barely  make  their  goals  whereas  about  30  percent 
exce^  the  goal.'° 

As  battalion  outcomes  Improve,  we  can  observe  a  smooth  and  con¬ 
tinuous  increase  in  the  number  of  recruiters  making  and  exceeding 
their  goals  for  enlistments.  For  example,  for  battalions  exceeding  the 
high-quality  goal  by  40  percent  or  greater,  about  60  percent  of  individ¬ 
ual  recruiters  still  faiM  to  secure  sufficient  num^rs  of  enlistment 
contracts.  About  40  percent  of  the  recruiters  were  now  exceeding  quo¬ 
tas,  about  10  percent  more  than  those  ftom  battalions  that  were  failing 
on  an  aggregate  basis."  Thus  we  find  wide  variation  in  Individual 


Table  9 

INDIVIDUAL  RECRUITERS  AND  BATrALlON  PERFORMANCE:  ISAI 


P«N«nt  of  Indivtdusl  RMniltort 


Battalion  ~ 
Produotlon 
RaUo* 

Mlaaing 

Million 

Making 

Million 

Bxoaadlng 

Million 

o.o-o.e 

Be 

10 

30 

LO-1.1 

86 

12 

33 

1.3-1.4 

67 

11 

37 

Ovar  1,4 

4e 

11 

40 

*Th«  produotlon  ratio  In  dtflntd  u  tho  nuiabtr  of  hlgh-quillty  p«r«oi» 
rtoiultsd  by  th*  batullon,  dlvldtd  by  the  total  battalion  million  for  that 
group. 


'°For  thaaa  tabulatloni,  Individual  goali  wort  uiumad  to  oonilit  of  one  high-quality 
and  ona  low-quality  anllitmint.  Subaaquont  tabulatloni,  band  on  mora  compllcatad 
notlona  of  ‘mlialon  box"  pala,  ylald  Idantloal  qualltativa  taaiilta. 

'‘An  aiamlnatlon  of  thaaa  data,  along  with  an  undaritanding  of  a  racrultar  raward 
ayatam  that  raqulrti  axcaia  produotlon  ovar  a  alx-month  moving  "window,"  haa  Impor- 


recniiten*  perfomancei  regaidleu  of  the  aggregate  battalion  ratio  of 
high-quality  enllitmente  to  quotas. 


EatlmatiBg  Model  Parametera 

With  the  above  oharacteriaatlon  of  recruiter  effort,  we  can  derive  a 
"quasi-reduced  form”  expression  for  high-quality  recruita  by  subatitut- 
Ing  Eq.  (3)  into  the  structural  supply  relationship  Bq.  (2).  That  is, 

log(H)  -  «ilo|(L)  +  «jX  +  ajIogiQH)  +  asloKCQt)  (^) 

where  ai  -  (X  +  7a) /d  -  7i). 
tta  “  /*/(!  -  7i)i 
«3  -  -7i/d  -  7i).  Mid 
014  -  -7a/d  -  7i)> 

Expression  (4)  can  be  estimated  by  a  two-stage  procedure  by  using 
the  following  expression  for  low-quality  recruits;** 

log(L)  -  01  +  ^iX  +  MlogiQn)  -f-  ^logCQt)  (6) 

where  I  indexes  the  month  of  observations  and  8i  tspreeents  a  constant 
term  that  is  permitted  to  vary  by  month.**  Simultaneous  estimation  of 
this  system  provides  values  for  the  coeffloients  in  expression  (4),  which 
in  turn  permits  the  identification  of  the  underlying  structural  parame- 


‘.1.^  v/i’ . 


tent  Inpliosttons  tor  tangats  snllstmant  modtla.  In  psrtletilsr,  modsb  oonttolUni  (or 
“dsmsnd"  tnflu«nosi  by  tuuinlai  s  dlchotonou*  bshsvlortl  «hsni«  only  st  ths  point  of 
bsttsUon  |oal  sohlsvtmint  srs  probably  not  appropriata. 

'*Thlt  aipfSHlon  can  ba  vlawad  aa  a  Ant-ontot  apptoilmatlon  to  tha  laduoad-form 
aquation  laaultlni  ftom  tha  maslmliatlon  of  walfaia,  aublaot  to  tha  lupply  oonitraint 
(Dartouaoa,  19SB).  An  altamatlva  approaoh  would  ba  to  dartva  tha  aipraulon  for  low- 
quality  racrulta  and  tha  ralatlonahlp  hatwMn  affort  and  ralatlva  production  dlraotly.  Pot 
axanpla,  wa  can  apaotfy  battalion  walfata  aa 

U  -  E*'  +  (H/Qh)**  +  di(L/QL)** 

whara  tha  paramataw  ij,  (j,  and  1]  rapraaant  tha  Influanoa  of  changaa  In  affort,  hl|h- 
quallty  production  ralatlva  to  quota,  and  low-quality  production  ralatlva  to  quota,  Allow¬ 
ing  to  vary  by  month  controls  for  changaa  In  pollclas  toward  low-quality  laorulta. 
MulmlalM  this  atpraatlon  for  battalion  ohjactivas  provides  aatlmabla  aiprasalona  (4) 
and  (5).  Thus,  wa  can  Identic  puia  supply  offsets,  such  as  tha  bonus  program,  on  ths 
numbsr  of  high-quality  anllstmant  contracts  whlla  controlling  for  changaa  In  both  tba 
lavsl  and  direction  of  rscruitar  effort, 

‘’This  flaalblllty  la  Introduced  baoausa  moat  tlgnlflcant  changes  In  cantrallaad  recruit¬ 
ing  policy  involve  lowar-quallty  catagorlas.  Such  pollolaa  may  Include  limitations  on 
uongraduataa  or  tha  lowest  AFC^  acoias. 


tera.^^  For  example,  as  directly  provides  an  estimate  for  71,  thereby 
making  it  possible  to  obtain  the  value  for  72,  the  tradeoi^  parameter  X, 
and  the  vector  of  underlying  supply  coefficients  of  primary  interest,  p. 
These  supply  coefficients  represent  the  changes  in  high-quality  enlist¬ 
ments  that  result  flrom  changes  in  supply  variables,  such  as  the 
bonuses,  holding  effort  and  the  number  of  low-quality  recruits  con¬ 
stant. 

ipsoUyinf  tbs  uudsrlylni  itnwtun  of  ssprsMlon  (4),  nonUiMsr  eompuutlonsl 
isohnlquM  yield  dmot  ttUmstes  of  ntevsnt  ooefBeients  7|,  yi,  P>  and  X, 


V.  RESULTS 


MARKET  EXPANSION  EFFECTS 

To  AiMit  the  effeoU  of  the  bonue  programe  on  the  total  number  of 
Army  enllatment  oontraote,  we  estimated  eipreisions  (4)  and  (B) 
jointiy,  in  log>differenoe  form,  using  a  three-stage  leut-squares  meth¬ 
odology.  The  ooeffloient  Htimates  for  eipreesion  (4),  signifying  pure 
effhots  of  bonuses  and  other  supply  factors,  are  reported  in  Table  10,  as 
are  the  key  ooeffloienta  reflecting  recruiter  choices. 


EffeoM  of  Bonuaea  tad  Other  Supply  Faotora 

The  effects  of  the  two  new  bonus  programs,  compared  with  the  con¬ 
trol  program,  are  indicated  by  the  flrst  two  coeffloients  in  Table  10. 
For  convenience  in  Interpretation,  these  coeffloients  moy  be  converted 
into  corresponding  percentage  increases.'  The  results  show  that  even 
though  the  eligible  skills  covered  less  than  30  percent  of  recruits,  the  C 
Cell  program  had  the  potential  to  increue  total  high-quality  Army 
enllstmsnta  hy  5  percent.  This  point  estimate  is  statistically  different 
from  sero  at  the  .06  level.  Not  surprisingly,  the  B  Cell  coefficient  was 
somewhat  lower,  corresponding  to  a  4.1  percent  eipanslon  effect,  which 
is  significant  at  the  .10  level.  Thus,  we  can  conclude  that  if  the  control 
program  wore  replaced  nationwide  by  one  of  the  test  programs— and  no 
change  occurred  in  economic  conditions,  recruiting  staff.  Army 
advertising,  recruiting  quotas,  or  recruiters*  level  and  direction  of 
effort— the  number  of  high-quality  Army  enlistments  would  increase 
betwHn  4  and  6  percent.’ 

It  is  Important  to  emphasiu  that  the  bonus  market  sipansion 
effects  were  achieved  by  a  program  limited  to  a  fairly  small  group  of 


‘For  imsU  coifflolint  viIum  Itu  thsn  ,10),  th*  cooMoltnt  li  vtty  oIoh  to  tho 
oorrotpondlni  ohsni*  fretori  (or  osstnplv,  tho  C  Coil  ooofflolont  of  .049  oorroipondt  to  in 
IncrosM  of  5.0  ptroont.  Strictly  iposklns,  tho  eonvorolon  roots  on  tho  obiorvotlon  thit, 
tor  sny  dummy  vorlsbio  coofflalont  oitlmsto  o,  sn  ospoctod  poraontsio  InorosH  Is  siplo  - 
.5V(o)),  whoro  V(c)  Is  tho  Htlmotod  vorltnoo.  Soo  Konnody  (1951), 

'Althou|h  thoio  Inorooioi  miy  loom  modHt,  noto  thit  In  tho  contort  of  totol  oompon- 
Mtlon,  the  bonus  chonios  oro  thomiotvoi  rothor  imoll.  In  1953,  onnual  bislc  miliuty 
compsnsatlon  for  ■  nowly  trslnod  rocrult  (jprodo  B-3),  Including  psy,  quortors,  ond  sub- 
slsUnco  sllowinoM,  wii  ibout  113,400.  At  a  discount  rats  of  10  to  30  porcont,  tho 
prosont  dlaoountad  value  for  a  four-yoar  onllstmont  would  bo  botwHn  135,000  ana 
545,000.  Thus  tho  B  Coll  bonus  Incroaso,  for  osamplo,  roproNnts  about  a  7  porcont 
Incroaso  In  basic  oomponsatlon. 
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Table  10 

COEFFICIENTS!  MODEL  OF  HIOH  QUALITY  ENLISTMENT 
CONTRACTS 


VarUbU 

Cotffiolonl 

SUuidsid 

Error 

t 

Bonui  propsiM 

BC*U<$SOOO) 

.0400 

.0838 

1.67 

G  C*ll  (SaoOO/14000) 

.04SO 

.0836 

8.06 

UnimployiMiit  Mt« 

.9484 

.0671 

16.60 

GivlUsn  nt* 

-.8468 

.3493 

-1,67 

Nuaibn  of  loerttlton 

.6971 

.0887 

6.73 

N*Uon«l  adv*rUilnf 

.0563 

.0134 

4.81 

(dolUn) 

Lootl  advortUlni 

.OUT 

.0085 

8.38 

(doltui) 

71  (HQ  quotai 

-.8788 

.0494 

-8.58 

71  (LQ  quota) 

.0491 

.0376 

1.31 

X  (trodtofn 

...3090 

.0886 

•-5,87 

NOTBi  Th«  CMffloUiit  mllaMtM  itier  to  th*  undorlylng  itiuo' 
lural  perutMUtf  In  nptiiiton  (4)  of  th*  Uxt. 


oritieal  ekUlt,’  Praiuinably  the  bonus  Inpaot  would  be  ireater  if  moie 
skills  were  Included,  because  some  people  who  would  not  enlist  in  a 
combat  skill  for  a  bonus  would  enlist  in  another  skill  if  the  same  bonus 
were  offered.  That  is.  the  two  (roups  of  skills  may  not  be  "perfect  sub* 
stltutes’*  in  the  eyes  of  prospects.  However,  given  current  data,  we 
cannot  predict  the  precise  effect  of  expanding  eligibility  to  other  skills. 

The  other  supply  flsotors  in  Table  10.  economic  variables  and  mea¬ 
sures  of  recruiting  and  advertising  resources,  were  Included  primarily  as 
controls  to  make  our  estimates  of  the  bonus  effbct  more  preciM.  How¬ 
ever,  the  results  hold  some  interest  in  their  own  right.  All  of  these 
variables  have  estimates  consistent  with  theoretical  expectations  and 
similar  to  results  obtained  in  previous  reMarch.  The  unemployment 
rate  has  a  positive  and  significant  effect  on  high-quality  enlistments, 
with  an  elasticity  of  .04,  The  civilian  wags  elasticity  is  estimated  to  be 


negatlv*  (appropriat«ly,  since  an  increase  in  the  civilian  wage  rate  rela¬ 
tive  to  the  military  rate  should  lead  to  fewer  enlistments),  although  the 
coefficient  is  not  signlfloontly  different  Aom  either  aero  or  one  at  the 
.06  level.*  For  reorultera,  the  estimated  elasilolty  is  almost  .60,  more 
than  six  times  its  standard  error.  Similarly,  both  the  national  and 
local  advertising  variables  have  positive  ooefflolents  that  are  significant 
at  the  .06  level. 

Reoruiter  Behavior  and  Enliatmaat  Supply  Tradaoflb 

The  coeflioents  for  the  quota  and  tradeoff  parameters  highlight  the 
importance  of  controlling  for  reoruiter  behavior.  These  results  confirm 
that  the  recruiter's  response  to  simply  changes  can  significantly  alter 
enlistment  outcomes  and,  consequently,  afflsct  estimates  of  the  bonus 
expansion  effect.  For  example,  the  estimate  of  the  tradeoff  parameter, 
X  ,  wu  -.309,  with  a  standa^  error  of  about  .063.  This  result  implies  a 
tradeoff  of  about  3.6/1.  That  Is,  recruiting  high-quality  people  is 
between  thrH  and  four  times  as  difficult  as  recruiting  lower-quality 
people.*  Therefore,  if  recruiters  face  insufficient  incentives  or  rewards 
to  purses  high-quality  prospects,  they  can  substitute  low-quality,  as 
described  in  Sec,  IV.  By  including  the  high-  versus  low-quality  tradeoff 
In  the  analysis,  we  have  controlled  for  this  posslbllltyi  our  estimates  of 
the  “pure"  enlistment  supply  parameters  hold  constant  the  number  of 
low-quality  recruits. 

The  estimated  values  for  and  -yj  indicate  that  levels  of  reoruiter 
effort  can  also  vary  ilgnlAcantly.  The  values  fur  yi  and  ya  are  the 
respective  elasticities  of  effort  with  respect  to  the  enlistment  contract 
production  ratios->enlittmente  divided  by  quotas— for  high-  and  low- 
quality  enlistmenta.  The  relative  magnitudes  and  slgnifloanoe  of  these 
ooefflolents  suggest  that  high-quality  enlistments  are  the  primary 

*Th«  Uak  o(  piMitlon  msy  sum  from  (ho  Uultwl  dUponlon  of  you-to-yoor  ohtniN 
in  olvUUn  «o|N  AmIki  rocniiti  In  dlffiront  mukoto.  Aiw,  loi-dlfnronoo  modoii  oould 
very  wtll  oarovsto  problomi  Hooolotod  with  mouuromont  trror  In  wmo  of  tbi  luppb’ 
vuntbloo.  In  foot,  lovorio  toiioMloni  tor  tbo  dlftoronoo  modol  Indlootod  (hot  thi 
loorulUr  ond  wogo  oloottolttoi  may  bo  bloood  downward  in  oomparioon  with  oitimatloni 
baood  on  untranatormod  oboorvotloni.  Boo  Uamot  (lt7H).  For  ootlmatlns  (ho  oftiot  of 
(ho  bonua  propam,  howovor,  (ho  diftoronood  data  aro  moro  approprlato. 

'Bhwo  a  10  porwnt  doollno  in  low.quatity  oontracta  rHulta  In  a  3.00  poroont  InotoiM 
in  bl|h-q«iaUty  oontraoti,  tha  aluticity  aatimata  oan  bo  avaluatod  ualng  tho  maan  valuai 
of  tha  two  nontraot  varlablaa  ns.9  and  '>1.0,  loapaotlvoly,  aa  ahown  In  App.  A),  ylaldlng 
tha  oaloulatton  (.10)(7S.9)/[(.0d0e)(71.0))  ■  8.0.  'Thta  tradaoft  aatimata  ia  romarkably 
ooniUtont  with  thoao  roportM  aarlior  (Daitouaoa,  lOM).  Tho  foot  that  virtually  Idantloal 
rooulta  aro  obtainod  dHplto  uaini  a  log-dlftoronoo  tormulitlon  la  oonvlnolng  toatlmony 
that  tha  undorlyini  thaorotloal  modal  la  tondamantally  wund  (Ploaaor,  Bohwart  and 
Whito,  1W7), 
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motivating  factor  dotermining  recruitar  bahavior*  For  high  quaiity,  tha 
elaitieity  is  about  -.28,  suggesting  that  a  10  parcant  Inoraasa  in  anlist- 
mant  suppiy  wiil  rasuit  in  a  2.8  parcant  daciinu  in  tha  index  of 
recruiters’  effort,  if  ali  other  factors  remain  constant.  As  a  rasuit,  a  10 
parcant  riia  in  supply  would  shift  up  tha  actual  tradeoff  curve  by  only 
72  percent  of  the  potential  supply  incraasa  (see  Fig>  3  of  Sac.  IV), 
uniats  quotas  are  slmultanaously  raised  by  tha  same  magnitude,''  Tha 
modal  used  in  our  analysis  controls  for  this  phenomenon,  in  tha  tania 
that  tha  affaota  of  tha  supply  variables  are  astlmatad  assuming  that  tha 
level  of  recruiter  effort  remains  constant. 


Coats  of  Aehlovlng  Market  Bspanelont  Bonueoe  voreue 
Other  Pollolofl 

These  resulta  oen  be  used  to  make  preliminary  estimates  of  tha  costa 
i  of  achieving  market  expansion  through  bonuses  and  other  policy 

options.  We  caution  that  the  following  oalculattonB  do  not  consider  all 
poselbls  affects.  A  full  analysis  of  the  eotU  and  effects  of  altarnatlvo 
recruiting  policies  is  beyond  tha  scope  of  this  report,  and  would  require 
considerably  more  information  than  we  now  have.  Nonethsless,  cer¬ 
tain  Implloations  of  our  data  may  ultimately  be  useful  for  a  more  gen¬ 
eral  an^ysis  of  comparative  cost-effectiveness.'^ 

We  consider,  first,  tha  marginal  cost  of  obtaining  additional  recruits 
through  expanding  anlistmant  bonuses.  The  B  Cell  rasuit  indicates 
that  the  Army  could  achieve  a  4  parcant  market  expansion  effect  by 
inortaslng  tha  bonus  ficom  98000  to  $8000.  That  4  percent  affect 
means  that  the  average  MBPS  can  potentially  add  about  2.8  recruits.' 

*Thli  •nplrlcsl  niuU  li  ooniiitint  with  the  tormsl  tttuotUN  of  th«  racrultlni  rawsrd 
•yitam.  For  a  dotatM  daMriptlon  of  thli  prairam,  ih  Dtrtouwi  (ISW). 

^Wo  caution  that  tha  affort-quota  rolatlonahtp  ihoutd  not  bo  oipaotad  to  hold  undor 
all  oliouiMtanoot.  If  taken  lltarMly,  tha  aatlmatad  alaatleity  of  affort  Impllai  that  atfort 
will  alwaya  ba  Inoraaaad  aa  a  hinctlon  of  quotaa,  Ovar  tlia  rania  of  anitatmant/quota 
ratloa  aotually  obaarvad  during  tha  benua  taat  pariod,  this  Intarpratatlon  appaara  to  ba 
oonaot.  (Wa  allowad  for  hirthar  nonllnaarltlai  by  aatimating  ^ffarant  alaatioltlai  for 
battalloiia  under  thair  niaalon,  but  tha  Impltad  ralatlonahip  batwaan  aflbtt  and 
produetlon/quota  ratloa  waa  not  etatlatloally  dirtingulahabla  under  different  alt- 
oumatanoaa.)  Thia  la  a  almplinoatlun,  however,  and  doai  not  Imply  that  tha  Army  could 
dramatically  Inoraaaa  lactultar  effort  by  algnlflcantly  ralalng  goali.  Faced  with  an 
aatranaly  low  prohablllty  of  aucoaaahilly  maattng  mlaalont,  raorultara  might  become 
overworked,  dlacouraged,  and  actually  reduce  affort. 


Howtver,  undar  the  new  program  the  Army  muat  pay  an  extra  $3000  to 
all  reorulta  who  enter  the  eligible  akllla  for  four  yeara,  not  .iuat  to  the 
"newly  attracted"  recruits.  The  total  cost  of  the  additionel  payments  la 
about  $46,600,  which  works  out  to  about  $16  000  per  new  high-quality 
recruit.'® 

Similar  oaloulatlona  can  be  made  for  reoruitara  and  advertising- 
provided,  again,  that  we  consider  only  the  affect  on  numbers  of 
recruits.  Evaluated  at  the  average  number  of  recruiteta  per  MBPS  (see 
App.  A),  the  recruiter  elutlolty  In  Table  10  Impllm  that  about  1.8  new 
recruiters  are  required  for  each  high-quality  enllatment.  If  wo  hirthar 
assume  that  a  recruiter  coats  about  $3000  monthly  (Armor  et  al.,  1983), 
then  It  would  cost  about  $6400  to  obtain  an  additional  high-quality 
recruit  by  Increasing  the  recruiting  staff. 

Of  course,  this  calculation  Ignores  recruiter  training  costs  us  well  as 
some  very  oomplleated  Issues  eoncorning  the  rols  of  "opportunity”  costs 
rather  than  direct  budgetary  coats.  If,  for  example,  a  new  rMrulter, 
due  to  Congresslonslly  Imposed  end-strength  constridnts,  Is  obtained 
by  reducing  Army  personnel  In  an  alternative  capacity,  the  appropriate 
measure  Is  not  the  cost  of  compensation.  Rather,  the  equivalent  value 
of  the  services  provided  in  the  alternative  capacity  is  more  relevant. 
Analysing  this  more  gensral  costing  Issue  Is  beyond  the  scope  of  this 
study. 

In  ths  COM  of  advertising,  the  elasticities,  tranilated  into  dollars 
using  the  mean  advertising  Isvsls  per  MBPS,  imply  that  the  marginal 
cost  of  obtaining  a  high-quality  recruit  Is  about  $6000  using  national 
advertising  and  about  $6000  using  locid  advertising." 

These  calculations  suggest  that  although  enlistment  bonuses 
increase  the  number  of  hi^-quallty  recruits,  they  may  not  be  as  cost- 
effective  as  increassa  in  recruiting  staff  or  advertising,  for  market 
expansion  purposes.  However,  we  do  not  know  If  recruiters  or 
advertising  would  be  as  cost-effective  for  filling  critical  skills  or 
Increasing  terms  of  enlistment.  As  we  shall  see  below,  bonuses  have 
large  effecte  on  skill  channeling  and  terms  of  service.  Unfortunately, 
we  lack  a  practical  method  of  costing  nuch  outcomes,  and  in  the  case  of 

'Hlurini  iht  about  Ill  pantnt  of  all  hisli-quality  laoruita  antarad  tait-ali|tblt 
akllla  (ot  (bur',v«tai  tanna.  Thua  tha  SSCOO  In  aatra  bimuaaa  muat  ba  paid  to  IS.B  raorulta 
I7S.I  K  .11).  at  a  total  coat  of  14(1,1100.  Thia  oaloulatlon,  of  oourat,  Ignotaa  tha  powIblUty 
of  akill  ohannallnsi  which  would  ddva  tha  coat  hlfhat. 

"Althouih  thaia  aatluataa  am  lUuitratIva,  wa  ok  awaK  of  a  numbar  of  touroaa  of 
anot  that  way  affSot  (ham.  Aa  notad  abova,  thay  may  bt  blawd  by  tha  dlffaKnclni 
approach  bacauM  of  maaauNatnt  anror.  For  thli  Kaaon,  thay  ahould  bv  ncanlad  m 
oonaarvatlvaly  hisb  aiUmalaa  of  tha  'alitWa  ooata.  In  addition,  tha  ilmpla  charaotailaa- 
Uon  of  advartlalni'a  tola  Ignoraa  Mvaril  Important  ooniplaslUaa,  Includlni  nonllnaarltlai, 
thtaaholda,  and  laiiad  afIbM. 


Noruitan  and  advertiiing,  we  lack  credible  experimental  data  on  the 
magnitude  of  the  effect!.’’  Therefore,  we  cannot  asaeei  the  fiill  range  of 
cotta  asaociatad  with  the  varioua  uptiona,  and  the  overall  coat- 
effectiveneaa  of  bonuaaa  remaina  unclear. 

Comparing  Bonuaee  and  Eduoatlonol  Boneflta 

The  above  oomporiaona  do  not  conaider  educational  beneflta.  The 
bonus  teat  Itaelf  doea  not  provide  evidence  about  the  affects  of  such 
bensflts,  aims  i  they  were  held  constant  nationwide  throughout  the 
period.  In  principle,  of  course,  the  bonus  experiment  results  could  be 
compared  with  those  of  the  earlier  educational  benefits  test,  which 
found  a  fi  percent  market  expansion  effact  for  tha  Army  College  Fund 
(Fernandes,  l'9ft2),  Nevertheless,  we  caution  against  making  a  direct 
comparison  between  the  two  test  results,  because  the  two  programs 
may  have  very  different  coats. 

The  possible  dlffsrenoaa  between  the  two  programs  can  be  illustrated 
by  their  nominal  values.  During  the  bonus  test  period,  all  people  in 
skills  sligibls  for  the  iisw  bonusss  were  also  sll^bls  for  the  special 
enhanced  beneflta  of  the  Army  College  Fund.  At  that  time,  an  Army 
member  who  contributed  $2700  to  the  fbnd  could  eventually  accumu¬ 
late  a  benefit  value  of  $20,100,  to  be  used  for  education  after  leaving 
the  service.  However,  that  nominal  value  is  related  only  indirectly  to 
the  government's  cost.  Determining  the  true  cost  is  very  difflcult 
because  we  cannot  reliably  project  how  many  recruits  will  svsntually 
use  the  benefits,  or  when  they  will  do  so.  Moreover,  educational  bene¬ 
fits,  unlike  bonuses,  may  provide  an  incentive  for  people  to  leave  tha 
Mrvloa,  thua  exerting  a  negative  effect  on  retention.  The  Army  Collage 
Fund  hu  not  bmn  in  place  long  enough  for  us  to  obNrve  these  possi¬ 
ble  efhcta  or  their  impact  on  costs,  litis  situation  should  soon  be 
Improved  as  mors  information  becomes  available  from  cohorts  that 
entered  service  during  tha  earlier  test.  In  the  meantime,  however,  we 
cannot  compare  the  effects  found  in  the  bonus  and  educational  benefits 
tests  without  making  cost  assumptions  that  arc  difficult  to  Justify.” 


"OUttiardlni  thw*  tniKU  sould  dlitert  tki  (oul  eut  Mtlmstw.  For  sximpl*.  It  It 
pisutibh  that  Incrsulni  tht  advsrtiilni  budpt  Iw.  uy,  20  psmsnt,  ooutd  bring  In  mor* 
iMrultt.  but  th«  ntw  rscrults,  bilng  ItH  utrongiy  oommltud  to  mllltsiy  Hrvloi  than 
thoM  who  cumntly  tnllit,  wi>uld  tend  to  «lgn  oontrwt*  Ibr  (hortor  tarni.  I'hoy  night 
slsD  tend  to  avoid  tho  combat  ikllU.  Boosuio  of  thtio  poMlbllltlot,  s  compItU  sntlyili 
should  Inoluds  ssissanitnt  of  tho  rsngt  oCoflbotJi  that  bonusss  schlsvs,  not  Just  sn  ssssss- 
msnt  of  sffbots  on  total  snilstmsnis. 

"8ss  App.  B  for  s  discussion  of  ths  uncsrtotntiss  In  costing  both  typos  of  progrsms. 


BONUS  RFFBCTS  ON  SKILL  AND  TERM  OF 
SERVICE  CHOICES 

Up  to  now  we  have  considered  empirical  resulta  for  the  first  stage  of 
the  enlistment  process,  examining  what  is  often  called  the  "market 
expansion"  effect,  We  now  turn  to  the  second  and  third  stages  of  the 
enlistment  decision  process,  os  depicted  in  Fig.  2i  selecting  a  skill  and 
choosing  a  term  of  oervice. 

Analysis  Method 

To  examine  skill  choices,  we  add  to  the  previous  system  one  equa¬ 
tion  that  represents  high-quality  enlistments  in  eligible  skills  as  a  ftinc- 
tlon  of  the  total  number  of  high-quality  enlistments,  the  test  cell  indi¬ 
cators,  and  dummy  variables  for  monthly  variations: 

IngfHa)  ••  Wo  +  wilogiH)  +  wgB  +  wjM  (0) 

where  Ha  is  the  number  of  high-quality  enlistments  in  test-eligible 
skills, 

H  Is  the  number  of  high-quality  enlistments  in  the  Army, 

B  is  a  vector  of  indicators  for  the  cells  (two  components,  one  for 
the  B  Cell  and  one  for  the  C  Cell), 

M  is  a  vector  of  indicators  for  months, 

Wo  and  wi  are  scalar  coefficients,  and 
W]  and  wa  are  vectors  of  cosiftoients. 

To  examine  term  choices,  we  add  equations  for  four-year  and  three- 
year  terms  of  enlistment  within  eligible  skills.  Each  equation  (for  the 
itn  year)  has  ths  forms'^ 

log(HB,i)  -  ^'0  +  ^ilog(Hg)  -h  ^aB  +  ^aM  (7) 

where  Ha,i  is  the  number  of  high-quality  enlistments  for  I  years  in 
test-eligible  skills  (1  -  4, 3), 

Ha  is  the  number  of  high-quality  enlistments  In  test-eligible 
skills, 

B  is  a  vsetor  of  Indicators  for  the  bonus  cells  (two  components), 
M  is  a  vector  of  Indicators  for  months, 

^0  and  1^1  are  scalar  coefficients,  and 
^2  And  are  vectors  of  coefficients.'* 

of  tho  Isrf*  nunbor  of  wro  monthly  tnllitmont  count*  for  two-ytir  t*tmi 
In  many  MBPS  sroti,  w*  Mtlmaud  tho  Uru  of  tnllitmont  tqustloni  uilni  wt*  *||t*- 
ItUd  to  quartan. 

“Cortsln  qusntltl**  of  IntarHt  st*  compUtaly  dstarmlnid  by  thli  *y>l«m  ond  ctn  b* 
obtaintd  by  lubtrwitlon.  In  pirtlculir.  th«  numbor  of  hlgh-quillty  tnllitmtnta  In  nunnll- 
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We  further  restricted  the  coefncients  on  H  and  He  (wi  and  f  i)  to  be 
unity.  This  makes,  for  example,  Eq.  (6)  equivalent  to  a  model 
representing  the  proportion  of  high-quality  enlistees  who  enter  test- 
eligible  skills.*^  Thus,  a  given  test  cell's  coefficient  in  that  equation 
represents  the  effect  of  the  bonus  program  on  the  proportion  of  enlist¬ 
ments  into  test-eligible  skills,  holding  constant  the  number  of  high- 
quality  enlistees  who  entered  the  Army.  A  similar  interpretation 
applies  to  the  test  cell  coefficients  in  the  term  of  service  equations, 
except  that  the  latter  equations  hold  constant  the  number  of  high- 
quality  recruits  entering  eligible  skills.^'' 

Goefflolents  imd  Relative  Inoreaeea  In  Bnlletmente 

Table  11  displays  the  test  cell  ooeffioients  obtained  by  estimating 
the  preceding  models.  The  first  panel  shows  the  results  f)rom  Bq.  (6), 
estimating  high-quality  enlistments  in  test-eligible  skills  while  control¬ 
ling  for  the  total  number  of  high-quality  recruits  entering  the  Army. 
The  second  and  third  panels  show  results  ftom  Bq.  (7),  estimating 
high-quality  enlistments  for  four-year  and  three-year  terms  within  the 
eligible  skills.  These  coefficients  represent  strikingly  large  effects.  The 
estimated  B  and  C  Cell  effects  on  test-eligible  skills,  for  example,  are 
six  to  seven  times  as  large  os  the  market  expansion  coefficients  we 
found  earlier.  Moreover,  in  every  case  hut  one  (excluding  the  C  Cell, 
four-year  term  coefficient  of  .0042),  the  coefficients  are  many  times 
their  standard  errors,  meaning  that  the  estimates  are  relatively  precise 
and  are  statistically  significant  far  beyond  the  conventional  levels. 

Let  us  consider  the  skill  channeling  effects  first.  When  converted 
into  relative  percentage  increases,  the  results  Imply  that  the  bonus  test 
increased  enlistments  by  about  91  percent  in  the  B  Cell  and  41  percent 
in  the  C  Cell,  after  controlling  for  changes  in  the  number  of  total  Army 
high-quality  enlistments.  These  large  Increases  were  accompanied  by 
substantial  reductions  in  high-quality  enlistments  in  the  none’lgible 

|ibl«  iklUi  osn  bv  wpisMtited  u  Hn  ••  H  -  H|;  Md  th«  numbtr  of  btsh-qusllty  snllit- 
mmtt  for  two  yosn  In  *ll|lbli  ikilti  osn  bt  rsprsuntsd  at  H|{,8  <•  Hg  -  H||,4  •-  Hg,]. 

''Tbii  rNtrlotlon  alio  ilmpllllti  tlia  calculation  of  total  affaota  that  oomblna  tha 
affaota  of  matkat  aapanilon,  iklll  ohannallng,  and  tarm  of  larvloa  oholoai  (to  ba  dlaouiMd 
balow).  Tba  raitrlotlon  mada  llttla  dlffaranca  In  tha  aatlmatai  bacauta  tba  coafflolanta 
lanarally  took  on  valuaa  oloaa  to  unity  wban  aatlmatad  without  raatrlotlon. 

‘’Nota  that  tba  abova  aquatlona  daflna  aklU  obannalini  In  a  vary  apaoiflo  way:  It  la 
tha  ahanga  In  tha  probability  that,  on  avaraga,  any  Individual  will  chooM  a  taat-allglbla 
akin,  conditional  upon  hit  Joining  tha  Army.  Wa  do  not  attempt  to  laolata  tha  axtant  of 
iklll  ohannallng  among  raorulti  who  would  hava  Jolnad  tha  Array  In  tha  abaanoa  of  tha 
taat  program.  Thli  li  bacauM  wa  ara  reluctant  to  make  aitumptloni  about  tha  iklll 
nholoai  of  naw  racrulta  who  wara  attraotad  to  tha  Army  by  tha  bonus  program  (aac  tha 
diacuiilon  In  App.  C). 
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Table  11 

COEFFICIENTS:  MODELS  OF  CONTRACTS  BY  SKILL  GROUP 
AND  TERM  OF  SERVICE 


Equation 

Bonua 

Program 

Coafficiant 

Standard 

Error 

t 

Taat-aligibla  akiila 
Taat-aliglbia  akiila 

BCatl 

CCall 

.2785 

.8472 

.0306 

.0306 

8.90 

11.34 

Four-year  term  In  taat- 
aligibla  akllla 

BCall 

.1420 

.0212 

6.71 

Four- year  term  in  tent- 
eligible  akiila 

CCall 

.0042 

.0212 

0.20 

Thraa-yaar  term  in  taat- 
aligibla  akllla 

BCall 

-.3350 

.1028 

-8.27 

Thraa-yaar  term  in  taat- 
aligibla  akiila 

CCall 

.6282 

.1028 

6.11 

•kills;  on  the  average  over  the  two-year  test  period,  the  model  indicatei 
that  noneligible  skill  enlistments  declined  by  9.0  percent  in  the  B  Cell 
and  by  12.3  percent  in  the  C  Cell.*®  Although  the  market  expansion 
effect  contributed  to  the  increase  in  eligible  skills,  clearly  oross-akill 
movements  were  a  larger  factor,  Thus,  many  people  who  would  have 
joined  the  Army  in  noneligible  skills  without  the  test  programs  chose 
to  move  into  the  test-eligible  skills  because  of  the  enhanced  bonuses 
offered. 

The  second  and  third  panels  of  Table  11  indicate  equally  impressive 
changes  in  term  of  service  choices.  As  expected,  the  B  Cell  program 
increased  four-year  enlistments  in  eligible  skills  (coefficient  .1420), 
and  reduced  three-year  enlistments  (coefficient  -  -.3369).  Also  as 
expected,  the  C  Cell  program,  which  offered  a  new  bonus  for  a  three- 
year  enlistment,  led  to  a  large  upturn  in  three-year  enlistments  (coeffi¬ 
cient  o  .63^2).  Although  some  feared  that  the  program  could  “canni¬ 
balize"  four-year  contracts  by  converting  them  into  throe-year  con¬ 
tracts,  the  analysis  indicates  that  was  not  a  problem;  the  coefficient  for 


*®Durlng  the  nlavant  ptriod,  about  28  p«rc«nt  of  hlfh-qusllty  enliatmenti^  wor*  In 
UM-«liglbt*  ipeolsltiu.  Thui,  «  Urge  parcanUge  incratia  in  allgibla  skilla  can  br  gan- 
•rated  by  a  much  imallar  (eduction  in  noneligible  akllla. 
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the  C  Cell  effect  on  four>yeai  enlistments  Is  virtually  zero.i®  This  sug¬ 
gests  that  after  controlling  for  market  expansion  and  skill  channeling 
effects,  the  C  Cell  program  produced  no  net  change  in  tlie  proportion 
of  high-quality  recruits  who  signed  up  for  four  years  in  eligible  special¬ 
ties.  instead,  the  program’s  main  effect  on  term  of  service  choices  was 
to  persuade  recruits  who  otherwise  would  have  signed  up  for  two  years 
to  sign  for  three  years. 

The  changes  ^scussed  above  are  converted  into  relative  percentage 
increases  in  the  top  panel  of  Table  12.  Thus,  the  C  Cell  Is  estimated  to 
increase  high-quality  three-year  enlistments  by  87.4  percent  over  the 
level  in  the  A  Cell—  almost  doubling  the  A  Cell  level.  Note  that  these 
are  appropriately  termed  “net  ej^ects”  because  they  control  for  other 
bonus  effects  that  are  estimated  by  the  multi-equation  model.  That  is, 

Table  12 

NET  AND  COMPOSITE  EFFECTS  OP  BONUS  PROO.f  AMS 
(Psrctntst*  IncNSMi) 


Type  of  Effect 

Dependent  Variable 

BstNated  Effect* 

B  Cell  C  Cell 
Program  Program 

Net 

Market  expansion 

H(t  contracts  (all  aklUi) 

4.1 

8.0 

Skill  channeling 

HQ  oontroota  In 
taat-allglbla  aklllt 

31.7 

41.8 

Term  of  service 

HQ  contract#  for  four  yaart 

In  teat-allgibla  ikllla 

1S.3 

0.4 

Term  of  service 

HQ  oontracta  for  thrae  yeari 
In  taat-allgibie  tkilli 

-2R.6 

87.4 

Compoiitt 

Skill  channeling 

HQ  contracti  In 
teet-allgibla  akiUn 

37.1 

48.6 

Term  of  service 

HQ  contracts  for  four  yaart 

In  tait-ellglbla  iklllt 

8B.0 

49.2 

Term  of  eervice 

HQ  contraota  for  three  yeiri 
In  teat-eligible  akllli 

-2.0 

l'fB.6 

'Estimated  effect  given  ei  percentage  Incrteie  relative  to  control. 

-  .S', I 

'III  ,  C 

V,  •  <  1  .  • 


"Appmntly,  any  movamant  from  four-year  to  three -year  terms  was  offset  by  other 
movements  (e.f.,  (tom  two-year  to  four-year  terms). 


■  .4’ Vv  -  #  •  V#!'' 


.'i'' 


the  peicentage  incTeaees  eatimated  for  akill  channeling  are  “net”  of  the 
market  expansion  effect,  and  the  increases  estimated  for  term  of  aer' 
vice  choices  are  “net”  of  the  market  expansion  and  skill  chatmeling 
effects. 


TOTAL  EFFECTS 

The  net  effects  are  useM  for  analytic  purposes,  since  they  partition 
the  various  sources  of  changes  in  any  category  of  enlistments.  For 
some  policy  planning  purposes,  however,  it  is  useful  to  combine  them 
into  total  effects.  For  instance,  suppose  we  were  contemplating  a  shift 
from  the  control  program  to  the  B  Cell  program,  and  we  were 
interested  in  predicting  the  resulting  number  of  four-year  contracts  in 
teat-sllgible  skills.  That  number  would  differ  from  the  A  Cell  quantity 
as  a  oonaaquence  of  three  net  effeotat 

1.  Market  expansion:  A  4.1  percent  increase  in  Army  high- 
quality  contracts. 

2.  Skill  channeling:  A  31.7  increase  in  test-eligible  skill  contract. 

3.  Term  of  aervice:  A  16.3  percent  increase  in  four-year  terms. 

These  three  effects  may  be  combined,  given  the  structure  of  the  model, 
as  follows:*® 

Total  effect  -  (1.041)(1.317)(1.153)  -  1.660 

where  each  multiplicative  factor  corresponds  to  a  percentage  Increase 
for  a  net  effact. 

Similar  calculations  lead  to  the  results  in  the  lower  panel  uf  Table 
12.  Note  the  dramatic  changes  in  each  category  that  bonuses  are 
intended  to  help  fill.  In  every  such  case,  the  tested  bonus  programs 
produced  Increases  of  at  least  97  percent,  and  In  the  case  of  the  C  Cell 
effect  on  three-year  terms,  the  results  were  startling;  an  inoreaso  of 
178  percent,  that  Is,  2.78  times  the  initial  level  of  enlistments. 


*®BKauMi  of  th*  r*»trlotluni  ImpoHd  on  the  ooefflolent*  for  if  end  Hj;  In  Eq*.  (6)  end 
(7),  nepeotlvely,  the  totel  effect  of  e  teit  cell,  coneidetinc  net  effoote  at  eeuh  of  the  thive 
ita(M,  can  be  eetimeted  by  limply  multiplying  lelatlva  Inoreiie  factori  uoireiponding  to 
etch  etage.  Thli  can  nadlly  be  eeen  by  eubetltutlng  Eq,  (6)  Into  Eq.  (7)  and  taking  the 
partial  darivativa  of  Hg,)  with  raipeot  to  a  teat  call  Indicator, 
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MAN-YEAR  PROJECTIONS 

The  model  eetimetes  cnn  be  combined  to  project  the  actual  numbers 
of  enlistments  that  would  be  observed,  by  skill  and  term  of  service,  if 
certain  bonus  policies  were  altered.  Table  13  shows  results  of  one  such 
projection,  which  contains  an  important  observation  about  the  effects 
of  bonus  programs  on  total  man-years  available  to  the  Army.  It  asks 
the  question:  What  would  happen  to  the  distribution  of  personnel  end 
to  the  total  number  of  man-yanrs  obligated  by  recruits  if  we  shifted 
nationwide  ftom  the  control  program  to  one  of  the  test  programs? 

The  base  case  data  ware  projected  from  results  in  the  A  Cell  during 
the  most  recent  period  for  which  we  have  relevant  data,  the  final  year 
of  the  bonus  test  (July  1983  through  June  1964).*'  Projections  for  the 

Table  13 


PROJECTED  MAN-YEAR  CHANGES  FOR  BONUS  PROQRAMB 


Projaotlon  AMumlng  Natlonwida 

)mpl*mantatlon  of  Ptoiram 

ACaU 

BCaU 

CCall 

Itam 

Program 

Program 

Program 

tttih-quaUty  eontraeti  in 

tMt-aljf  (bit  thUli 

Four  yasts  (paroant  of  total) 

71.4 

83.3 

71.7 

Thiaa  yaati  (paroant  of  toul) 

10.4 

7.4 

19.0 

Two  yaari  (paroant  of  total) 

1B.2 

10.3 

8.8 

Total  ooBtraota  (numbar) 

t3,eoi 

18,91» 

30,810 

Oblliatad  man-yaara 

48,748 

70,3'I8 

74,433 

Miih-queilfy  eontraeti  in 

nomiltihkihnk 

Four  yaata  (paroant  of  total) 

40.3 

37.3 

43.8 

Thraa  yMta  (pateani  of  total) 

43.1 

4S.3 

43.4 

Tam  yaata  (paroant  of  total) 

17.7 

17.0 

14.0 

Total  rontraota 

43,488 

39,606 

38,633 

Obllftlad  man-yaara 

138,863 

126,607 

136,693 

Total  hl|h-qvMlity  orntrscti, 


all  akilla 

56,239 

68,638 

59,063 

Total  obllgatad  man-yaara 

186,609 

196,993 

201,135 

Paroantaga  ohanga  In  man..vaaii. 

ralatlva  to  A  Call  program 

— 

6.1 

8.4 

B  and  C  Ce'l  programs  were  made  using  the  total  effect  estimates  and 
equations  derived  above,  applied  to  the  figures  in  the  A  Cell  column. 

A  preliminary  observation  may  be  made  from  inspecting  the  percen¬ 
tage  distributions  by  term  of  service.  Under  the  B  Cell  program,  the 
projection  indicates  a  proportionate  increase  in  four-year  contracts  and 
corresponding  reductions  in  three-year  and  two-year  contracts;  under 
the  C  Cell,  it  shows  the  large  growth  in  three-year  contracts  at  the 
expense  of  two-year  ones.  This  implies  that  the  bonus  programs  pro¬ 
duced  large  increments  in  the  number  of  man-years  obligated  to  the 
test-eligible  skills— firom  48,746  under  the  A  Cell  to  74,432  under  the  C 
Cell  program.  However,  there  is  the  possibility  that  these  Increases 
came  about  merely  at  the  expense  of  the  other  skills.  For  example, 
some  of  the  C  Cell  recruits  signing  up  for  three  years  in  eligible  skills 
might  have  signed  for  four  years  in  other  skills  if  the  control  plan  had 
boen  in  force. 

To  address  that  issue,  we  nnd  to  consider  the  noneligible  specialties 
as  well.  Table  13  shows  that  under  this  projection  the  term  of  service 
distribution  for  noneligible  skills  Is  only  slightly  altered  by  shifting  to 
the  test  programs.  Undsr  the  C  Cell  plan,  for  example,  the  proportion 
of  noneligible  skill  recruits  choosing  a  four- year  term  remains  about 
the  same  as  it  was  before.  The  result,  when  all  factors  are  considered 
together,  is  a  total  Army  increase  in  obligated  man-years.  This  projec¬ 
tion  estimates  that  under  the  B  Cell  program,  the  Army  would  obtain 
6.1  percent  more  man-years  than  under  the  control  plan.  Under  the  C 
Cell  program  the  increase  would  be  6.4  percent. 

These  percentage  increases  are  larger  than  the  market  expansion 
effects  for  recruits  because  the  test  bonus  programs  did  more  than 
attract  new  people  to  the  Army;  they  also  persuaded  tome  recruits  who 
would  have  enlisted  anyway  to  enlist  for  longer  terms.  The  combined 
effect  raised  the  numiMr  of  obligated  man-years  by  more  than  the 
market  expansion  effect  alone.  In  addition,  the  Army  obtained  the 
benefit  of  shifting  people  firom  noneligible  skills  into  test-eligible  skills, 
which  heve  chronically  been  difficult  to  fill. 
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VI.  CONCLUSIONS 


I  Thi  continued  viebllity  oi  the  anned  foroee  depend!  on  luffloient 

numbere  of  high-quality  reoniita  flowing  imoothly  into  critical  ocoupa- 
1  tioiial  apeolaltiee.  Managing  that  flow  lequUei  an  appropriate  volume, 

I  allocation,  and  timing  of  onlietmenta,  The  experimental  outcome! 

!  deMribed  in  thl!  report  demonitrate  that  enliatment  bontwee  can  be  an 

I  effective  policy  opUon  for  efficiently  managing  the  recruiting  prooeei. 

I  In  both  the  B  Cell  and  C  Cell  program!,  cuh  bonuiee  were  extremely 

j  effective  at  channeling  high-quality  individual!  into  occupation!,  pri- 

I  marily  the  combat  arme,  that  have  traditionally  been  the  moet  dlfflcult 

I  to  fill.  We  have  leen  that  high-quality  contract!  in  the  teet-eliglble 

}  ekilli  roee  iharply,  by  31.7  and  41.S  percent  in  the  B  and  C  Celli 

i  reepectively,  even  after  controlling  for  other  effect!. 

I  Furthermore,  the  reeulte  demonetrate  that  bonue  policy  can  elgnifl- 

cantly  affMt  the  number  of  individual!  willing  to  make  longer-torm 
i  commitment!  to  military  eervloe.  The  B  Cell  program  tnoreaeed  the 

proportion  of  enlliteei  committing  to  four-year  terme  by  IS  percent, 
j;  after  controlling  for  the  program*!  other  effect!,  And  the  C  Cell  plan 

increuod  thrM-year  cnlUtmanU  by  an  impreMlve  87  percent,  without 
reducing  the  number  of  recruit!  who  committed  for  four  yean.  A 
;  mqjor  factor  contributing  to  thaw  reiulta  wai  the  bonuaei’  ability  to 

movi  people  from  two-year  commitment!  to  three-  and  four-year  obli¬ 
gation!. 

i  In  addition,  a  bonua  program  targeted  at  hard-to-flil  occupation!  can 

have  a  modeet  ''market  expaniion**  effect,  inonaeing  the  total  number 
^  of  high-quality  recruit!.  Market  expanaion  ie  a  complex  phenomenon, 

'  driven  by  numaroue  exogenoui  eupply  factor!  euch  a!  economic  condi¬ 

tion!,  recruiter  itrength,  and  adverticing,  a!  well  ae  by  the  incentivee 
1  and  miulone  given  to  recrulten.  Our  analyiie,  controlling  for  all  of 

i  theee  factore,  Indicatee  that  if  recrulten  an  managed  with  appropriate 

i  incentivee,  the  B  and  C  Cell  program!  can  Inoreue  the  numlMr  of 

I  high-quality  Army  onlletoee  by  4  and  6  percent,  reipeotlvely. 

The  market  expaneion  neulte  an  magnified  when  viewed  In  con¬ 
junction  with  the  bonueee*  elmultaneoue  effect!  on  term  of  lervlce 
oholco!.  Becauee  the  expanded  bonune  both  brought  mon  people  in 
and  lengthened  their  average  term  of  commitment,  they  increaeed  total 
obligated  man-yaan  by  €  percent  in  the  B  Cell  and  8  percent  in  the  C 
Cell.  Conelderlng  that  only  21  percent  of  all  high-quality  enllateea 


received  these  bonuiei,  these  Increases  are  impressive  and  consistent 
with  the  range  of  pay  elasticities  reported  in  previous  research. 

On  the  other  hand,  when  converted  to  a  per  unit  cost  basis,  crude 
calculations  suggest  that  the  marginal  cost  of  attracting  an  additional 
high-quality  recruit  via  bonuses,  about  116,000,  may  be  high  relative  to 
alternative  eipenditures,  such  as  local  and  national  advertiaing  or 
reorultlng  staff.  However,  such  oomparisons  are  eatremsly  complex, 
and  to  make  them  properly  would  require  information  that  is  not  now 
available.  For  example,  appropriate  cost  oomparisons  for  bonuses 
should  oonalder  the  subsequent  performance,  attrition,  and  reenlist¬ 
ment  behavior  of  recruits  attracted  by  bonuses,  as  well  u  the  added 
costa  for  other  benefits  that  must  be  paid  to  enlistees  channeled  into 
bonus-sligible  occupations;  oomparisons  involving  recruiters  should 
consider  the  Aill  life-cycle  expenses  of  rooruitera  and  opportunity  costa 
of  personnel  removed  from  other  duties  to  conduct  recruiting.'  These 
important  but  difficult  cost  issues  deserve  priority  in  Aiture  enlistment 
supply  research. 

Of  all  the  alternative  policy  options  available,  bonuses  are  the  most 
flexible.  Without  altering  the  fundamental  structure  or  level  of  mili¬ 
tary  compensation,  bonuses  can  be  swiftly  changed  in  response  to  criti¬ 
cal  shorlialla  in  particular  personnel  categories.  This  high  degree  of 
flexibility,  combined  with  the  dramatic  impact  of  bonuses  on  occupa¬ 
tion  and  term  of  service  choices,  make  enlistment  bonuses  a  useful 
option  for  short-term  management  of  enlistment  flows  and  for  target¬ 
ing  incentives  toward  particular  subgroups. 

‘Sm  App.  B  for  s  brisf  dlMUHlon  of  ths  ohsUsnfu  In  oostliii  such  iffoota. 
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SUPPLEMENTARY  TABLES 


Tablt  A.1  daflnii  tJlia  vwUblei  uMd  in  bklanoing  the  exptrlment. 
Table  A.2  llita  the  Military  Occupational  Speclaltlae  eligible  tor  the 
experimental  beneflta.  Table  A.3  ihowe  the  meani  and  itandard  devia* 
tlone  for  varlablee  uaed  in  the  analyeie. 

Table  A.1 


BONUS  TBBT  BAUNCtNO  VARIABLES 


!  Vwlibl*  Nem* 

Doflnltlon 

i 

i 

1 

1 

Enititmint  nU 

Numbot  of  Army  ht|h-quallty  meli  inllitmonU 

In  OetolNt.fttoiuy  EY 1M3,  u  ■  peiMnUi*  of 
hlih-qunllty  oietM  17-31  who  m  "qualUUd, 
military  •vnllnbto”  (QMA) 

i  »• 

t 

Umnploymint  nt< 

Untmploymtnt  rota  of  workm  16  tnd  oldir, 
Jonutry.Dommbor  1361)  In  pomnta|t 

1 

Wt|t  r«U 

Ratio  of  olvlllon  to  military  wait  rata 
(hourly  waga  rata  tor  manufaeturtni  production 
workata  divided  by  hourly  rata  of  baalo 
military  pay,  January.DNambar  1361) 

!  4. 

1 

Hlih-quillty 

ooneentretlon 

Number  of  hlgb.quallty  QMA  malaa  17-31,  u  a 
paroantafa  of  total  mala  population  17-31 

1  “■ 

PiNtnt  nonwhiu 

Number  of  nonwhlta  malai  17-31,  ai  a  parcantaia 
of  total  mala  population  17-31 

' 

RMrulUr  dinilty 

Number  of  Army  production  rHtuitari,  January- 
June  1361,  par  thouund  QMA  malaa  17-31 

i 

1 

Army  mlHlon 

Number  of  Army  high-quality  noiiprlor  Mtvioo 
malaa  to  be  rKruited  In  Octobar-March  FY  1383, 
aa  a  paroantaga  of  number  of  high-quality  QMA 
malaa  17-31  In  the  population 

e. 

Buum  rtflan 

Indicator  variable  for  Canaua  Baatarn  region 

1 

Southern  rt|lon 

Indicator  variable  for  Canaua  Southern  region 

_ ^ 

Weitom  rt|lon 

Indicator  variable  for  Canaua  Waatatn  region 

Tabl«  A.2 

TBST-BUQIBLH  OCCUPATIONAL  SPECIALTIES 


Bp«cl*lty  Cod*  Occupation 

08H . Sl|nal/lnUUl|tnoa 

UX  . . Infantry 

13B,  13B,  13F . field  Aittllary 

IBE  . . .  Paithlni  Mlulla  Craw 

19A . . . Armor 


Tabu  A.3 

MEAN!  AND  STANDARD  DBVIATIOt48  OF  ANALYSIS  VARIABLES 


Varlabla  Nana 

Maan* 

Standard 

Deviation 

Numbar  of  hlfh*quallty  oontrasta 

71.0 

49..3 

Numbar  of  hl|h-quailty  oontraota  In 

10.3 

13,9 

aliiibla  akllla 

Numbar  of  low-quality  oontraota 

76.0 

88.6 

Unamploymant  rata  (paroanll 

6.66 

1.30 

Civilian  waia  rata  (dollara  par  hour) 

6.63 

I.IO 

Numbar  of  produotlon  racrultara 

73.6 

46.3 

National  advaitlalni  aapandltutaa  (1000) 

14.0 

33.1 

Local  advartlalni  aapandituraa  (1000) 

6.3 

8.1 

Hlfh-quallty  quota 

64.0 

44.6 

Low-quality  quota 

73.8 

46.8 

*Baaad  on  1870  obaarvatloni  (66  MBPS  araai,  aaoh  maaautad  during 
36  monthi). 
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A  NOTE  ON  COSTS 


Tht  •nlistmint  bonu*  •ip«rtment  wm  Mt  up  to  ntlmat*  tht  vffMtM 
of  various  bonui  progrant,  not  to  provlda  a  hill  framawork  for  oompar* 
Ing  bonuaaa  with  othar  policy  altamativaa.  Navarthalaaa,  any  dlaous' 
alon  of  program  offaots  Inavitably  laada  to  caloulatlona  of  tha  asaooiatad 
coats,  and  to  asaossmanta  of  altamatlva  pollciai  that  might  accompllah 
tha  sama  and.  Thasa  lasuH  arlaa  in  a  numhar  of  placas  In  tha  tsxt. 

Ws  ara  not  in  a  position  to  assaaa  tha  hill  coat  of  tha  bonuaaa  tastad 
In  tha  axparimant,  or  to  maka  a  complata  compariaon  of  tha  coat* 
affNtlvanasa  of  bonuaaa  with  othar  raorultlng  rasouroa  aapandituras. 
Ws  can,  howavar,  asasu  soma  of  tha  costa  and  idsntify  aoms  Important 
othar  cost  alsmants  that  should  ba  conaldarad  in  hitura  comparatlva 
analyaaa.  A  basic  princlpla  of  such  an  analysis  should  ba  to  Inoluda  all 
aignlflcant  costa  of  tha  program,  and  all  affaots  that  ara  llkaly  to 
imposa  significant  coats  in  tha  Aiturs,  For  aiamplo.  If  a  program  aolvas 
Immadlata  raorultlng  ahortflilla  whlla  committing  tha  Dapartmant  of 
Daflinaa  to  larga  futura  training  costa,  It  may  not  te  a  bargain. 

That  princlpla  makaa  It  difAoult  to  prapara  total  program  cost  Mtl* 
matas  with  tha  data  availabls.  For  axampla,  although  wa  dlacuas  tha 
marginal  cost  of  obtaining  a  racruit  In  tha  markat  axpanaion  part  of 
Sac.  V,  wa  point  out  thara  that  tha  bonus  tsat  programs  also  aooom* 
pllahad  othar  andsi  thsy  movad  paopla  firom  nonallglbla  to  taat>aliglbla 
(shortaga)  iHIlli,  and  they  inoraaaad  ricrulta'  nbligaM  tarms  of  sarvlea. 
Ptaaumably  tha  Dapartmant  of  Dafanaa  and  tha  Army  plaoa  a  high 
valus  on  filling  shortaga  skills,  but  wa  hava  no  way  of  quantifying  that 
valua  for  a  coat  atialyala.  Tha  tarm  of  sarvlea  Issua  la  mors  traotabla, 
but  svan  thara  eomplloatlons  arlaa.  For  instanoa,  firom  Tabla  13  ona 
can  sully  calculata  that  tha  cuh  bonuus  paid  to  racrulU  in  allgibla 
skills  totid  about  MQ.3  million  undar  tha  A  Call  prqlaotlon,  but  thay 
total  to  1124.0  million  undar  tha  B  Call  and  9133.6  million  undar  tha  C 
Call  plan.^  If  thau  wars  tha  only  coat  changu,  thay  would  Imply  that 
tha  additional  cost  of  an  obllgatad  man-yaar  obudnsd  through  tha 

'Undar  tha  A  ptoaram,  16000  lipald  to  asoh  hlih.qualltv  tNiult  anllatlni  (or  four 
yatra  In  an  allilbla  akill.  Undar  tha  B  proram,  Uw  amount  riaaa  to  IMOO.  Undar  tha  C 
profram,  aaoh  four-yaar  oontraot  algnar  aama  an  18000  paymant  and  aach  thraa-ytnr 
aiinar  a  14000  paymant. 


bonui  chang«  la  betwean  $6000  and  $7000.  However,  tuch  a  simple 
coat  comparison  is  not  complete  for  several  reasons. 

First,  the  changes  in  man-vear  obligations  are  not  all  likely  to  be  of 
equal  value  to  the  Army.  The  third  year  of  service,  for  instance,  may 
he  loaa  valuable  than  the  fourth  year  because  of  increasing  productivity 
over  time.  This  change  it  also  likely  to  vary  substantially  across  indi¬ 
vidual  speolaltles;  the  value  of  an  additional  year  of  eiperience  in  the 
combat-arms  skills  may  not  riae  m  steeply  aa  an  ad^tlonal  year  in 
elaotronloe  akilla,  particularly  if  it  takea  only  four  months  to  train  the 
former  but  more  than  one  year  to  train  the  latter.  Tharefore,  the  value 
of  the  additional  man-yeara  obtained  through  skill  channeling  (or  term 
of  aarvioe  ahlfta)  may  depend  haavlly  on  which  occupational  specialty  Is 
losing  and  which  la  gaining  when  bonus  policy  is  changed. 

Second,  new  recruits  and  new  man-years  gained  by  the  bonus  pay¬ 
ment  ehould  be  adiuated  for  posalble  attrition.  Attrition  could 
higher  for  people  attracted  by  bonus  payments  than  for  pthara,  if  the 
newly  attracted  recruits  are  less  committed  to  ths  Army  or  more  “mar¬ 
ginal"  bacausa  of  their  civilian  opportunities,  attitudes  toward  military 
servlos,  etc.  Unfortunately,  this  possible  elevated  attrition  sffoct  can¬ 
not  be  determined  from  our  data. 

Third,  and  perhaps  most  important,  movsments  of  recruits  acrosa 
occupational  specialties  may  represent  additional  costs  or  savings  for 
the  government,  because  they  change  the  amount  paid  for  other  incen¬ 
tives.  Some  of  the  recruits  moving  into  eligible  skills,  for  example,  may 
be  leaving  skills  that  pay  a  $3000  bonusi  hence  the  government  saves 
that  amount-  Such  movements  may  alto  have  unantlclpatad  foture 
effocts,  e.g.,  increasing  ths  stock  of  mote  Junior  personnel  in  a  skill  and 
therefore  re<k'.cing  its  reenlistment  bonus  requirements.  Or,  ths  bonus 
may  move  tome  people  from  skills  that  do  not  offer  the  Army  College 
Fund  into  skills  that  are  eligible  for  both  the  bonus  and  the  Fund. 
Tracing  these  movements  across  Individual  skills  It  beyond  the  scope 
of  this  study.  Yet  the  costs  could  be  high,  psrtlcularly  If  the  changes 
ate  linked  to  educational  benefits  (Congretaional  Budget  Office,  1082). 

As  we  have  noted  in  ths  text,  educational  beneflts  are  difficult  to 
cost  accurately  bMauae  the  expenditures  are  far  In  the  foture,  the  bene- 
flte  will  be  us^  by  an  unknown  fraction  of  recrulte,  and  the  appropri¬ 
ate  discount  rate  Is  uncertain,  Further,  an  educational  benefit,  which 
pays  for  a  person's  civilian  postaervlco  education,  may  raproMnt  an 
incentive  for  him  to  leave  the  service,  thus  depressing  retention  rates 
and  causing  increased  recruiting  and  training  costs  to  counter  the 
losses.  At  this  time,  the  ultimate  costs  of  the  Army  College  Fund  are 
not  known  becauoe  few  members  of  the  cohorts  receiving  it  have 
reached  the  point  of  drawing  on  their  benefits.  Because  of  these 


unoertaintiai,  wa  hava  not  attamptad  to  coat  the  bonus  changea  in  hill. 
A  complete  and  reliable  eetlmeta  of  the  coata  of  changing  the  bonus 
program  would  require  more  detailed  analysis  and  more  Information 
than  is  now  available. 


Appendix  C 


DEFINITIONS  OF  SKILL  CHANNELING  AND 
MARKET  EXPANSION 


,1 


It  !■  important  to  ba  axpiiolt  about  tha  meaning  of  "tkill  ohanneling" 
and  “markat  axpanaion”  in  our  anatyaia.  In  affect,  out  deflnitiona  treat 
the  anliatmant  procaai  aa  a  aariaa  of  atapi:  firat  the  individual  daoidea 
whether  to  Join  the  aarvicai  than  ha  dacidea  on  a  akill;  and  than  ha 
ohooaea  a  term  of  aarvioa.  In  our  ayatam,  “market  axpanaion”  raflacta 
tha  total  Inoraaaa  in  the  number  of  high-quality  paopla  entering  the 
Army,  ragardlaea  of  which  akill  they  aalaot.  “Skill  channeling”  raflacta 
tha  ohanga  in  tha  probability  that  any  individual  will  chooaa  a  taat- 
aligibla  akill,  conditional  upon  hia  Joining  tha  Army. 

Altamatlva  deflnitiona  could  ba  applied  if  one  ottamptad  to  focua 
more  praciaaly  on  marginal  Indlviduala  (thoaa  who  are  newly  attracted 
to  tha  Army  by  tha  teat  programa),  aa  oompaiad  with  “original”  raoruiU 
(thoaa  who  would  have  anliatad  undar  tha  control  program).  Thta  can 
only  bo  dona,  however,  by  making  aaaumptlone  about  tha  akill  ohoiooa 
of  new  va,  original  rocruita,  Suppoaa  that  wa  ware  willing  to  aaauma 
that  all  lacruita  who  ware  attracted  by  tha  bonua  teat  program  ohoaa 
eligible  akllla.  Undar  that  aaaumption,  one  could  aatimata  a  market 
axpanaion  affect  for  tht  tiigibh  mkillt,  and  a  akill  channeling  affect 
within  the  original  group  of  enffiteaa.  Table  C.1  axhtbita  aoma  illuatra- 
tiva  hypothetical  data  for  a  typical  MEPS,  ahowing  a  diatrlbution  that 
la  broadly  almilar  to  tha  bonua  taat’a  actual  outcome. 

Let  ua  llluatrata  tha  alternative  concapta  haurlatioally  uaing  univari¬ 
ate  atatiatloa  (without  ragraaaion  modaling).  Applying  the  deflnitiona 
of  market  axpanaion  and  akill  channeling  that  are  uaad  in  Sec.  V  to  the 
hypothathlcal  data  in  Table  C.l,  we  can  conclude  that  tha  market 
axpanaion  aflhct  for  thla  MEPS  waa  S  percent  (420/400).  The  akill 
channeling  effect  waa  62  percent  (160/420  divided  by  100/400).  That 
la,  tha  total  number  of  high-quality  enliateaa  Inoraaaed  by  6  percent 
and,  given  that  an  individual  had  anltated,  hie  probability  of  entering 
an  aligibla  akill  inorcaaod  by  62  percent, 

Now,  however,  conaidar  an  alternative  definition,  under  whiuh  we 
aaaume  that  all  20  new  people  attracted  to  the  Array  by  the  bonua  pro¬ 
gram  antorad  aligibla  akllla.  With  thla  aaaumption  wa  can  calculate 
that  the  market  axpanaion  affect  of  the  bonua  program  increaaed 
anliatmenta  in  tha  aligibla  akiila  by  20  percent  (20  new  entrante. 
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Table  C.l 


HYPOTHETICAL  DATA  ILLUSTRATING  MARKET  EXPANSION 
AND  SKILL  CHANNELING  EFFECTS 


Number  of 

Ht|h-Quelity  Bnllitmenu 


Control  Teit 

Proirem  Progrem 


BligIbU  (bull 

too 

leo 

Nontllgibl*  akllU 

aco 

260 

Total 

400 

420 

BffiNt  dtflnltloni  In  Sw,  V 

Markft  txpaniilon 

.06 

Skill  uhannaling 

- 

.62 

Altamitiv*  ditlnltiona 

Markit  axpantlun  for 

— 

.21) 

tllgibl*  ikllli 

Skill  ohannaling  among 

. 

.40 

original  anllitaai 

divided  by  100  original  entranta).  The  20  percent  figure  could  be 
treated  aa  a  “market  espaniion**  effect  for  the  eligible  ikille. 

Further,  became  all  20  new  enliiteea  enterad  eligible  ikllli,  one  can 
deduce  the  ohangei  in  aKlll  choice!  among  people  who  would  have 
enliited  under  the  control  program.  Under  the  teat  program,  160  peo¬ 
ple  choae  eligible  akilla;  but  we  have  Juat  atlpulated  that  20  of  thoae 
were  now  entranta  to  the  Army.  The  remaining  140  ellgible-akill 
enlloteea  mutt  have  come  ffom  the  group  of  original  recruita.  With 
thit  Information,  one  could  define  "akill  channoling  among  original 
enllateaa"  aa  40  percent  (140/100).  In  affect,  auch  a  definitional 
achame  ataumet  that  all  new  reomita  are  channeled  into  eligible  akllle, 
and  reMrvea  the  term  “akill  channeling”  for  the  effect  among  original 
recruita.  Given  the  empirical  reaulta  found  In  the  bonua  eaperlment, 
the  Sec.  V  market  expantlon  effhct  would  necetaarily  be  amaller  than 
the  "market  ezpannion  for  eligible  akilla'’  defined  here.  In  contraat,  the 
Sec.  V  akill  channeling  effect  would  be  larger  than  the  "akill  channel¬ 
ing  among  original  enllateaa”  defined  here. 

Salactlon  of  the  appropriate  definition  dependa  largely  on  the  plauai- 
bllity  of  the  underlying  aaaumptiona.  We  did  not  adopt  the  alternotive 


SB 


definition  because  it  makes  an  assumption  that  we  believe  is  too 
strong.  It  was  observed  in  the  educational  benefits  experiment  that 
many  individuals  were  attracted  to  military  service  by  the  availability 
of  a  large  educational  benefit,  but  that  ultimately  they  entered  skills 
that  did  not  offer  the  benefit  (Fernandez,  1982).  With  that  evidence, 
we  did  not  think  it  reasonable  to  make  such  a  strong  presumption  in 
tiie  bonus  analysis. 
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IlCUmT^  CLAMirt«>TI1i 


OiM  at  tkm  i^rincipal  oh*LImg««  toe  dafann 
■wnasaca  in  caeant  faara  hta  baan  to 
attcaot  nilltarr  caocaiti  within  a 
raaoonabla  lawal  of  raccaiting  aapandltura. 
thia  Mooct  daaoEibas  tha  caaulta  of  a 
nationaida  axpaEinant  daaignad  to  pcovida 
naa  data  on  a  hap  anlistaant  inoantiwat 
tba  oaah  anliataant  bonaa#  vbioh  la  paid  to 
gaaliflad  cacrnita  antacing  ecitical 
ocoapational  apacialtiaa.  tha  rapoct 
doowaanta  tha  aaparimant,  aapiaina  tha 
analpaia  of  ita  caaulta*  and  aaaaaaaa  tha 
affaetti  of  anllstnant  bonuaaa  on  tha  Irmy 
eaocttiting  pcocaaa.  It  addcaaaas  thtaa 
principal  of facta  of  tha  bonua  program: 

(1)  attcactlng'*^high-qttalitr''^caccultB  into 
tha  irnyt  (2)  ancouraging  anliatmanta  in 
hacd-to-fill  critical  apacialtiaa;  and  (3) 
inflaaocing  racruita  to  aign  oontcacta  for 
longar  tarna  of  aarwica.  Iha  aapacimantal 
caaulta  ahou  that  bonuaaa  hava  aubatantial 


affaota  on  raccuiting  and  aca  a  rary 
flaiibla  policy  tool*  naking  tham  a  uaaful 
option  for  managamant  of  anliatmant  flowa 
and  for  ovarcoming  paraonnal  ahoctagaa  in 
critical  akilla.  ' 
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fLli 


taeuHiry  akMMcieATiM  op  thii  waainaw  B*tw*« 


